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PEiSYLVANIA  CAR  WHEEL  GO. 


MANUFACTURERS    OF 


THE  HIGHEST  GRADE .... 
GHILLED  IRON  CAR  WHEELS 

For    Steam,     Electric     Railways,     and     Mill    Service. 


THE    LARGEST    OUTPUT 

and    BEST    EQUIPPED    PLANT 

In    THE    WORLD. 


General  Ofrice, 
.    Tradesmen  Building, 

PITTSBURG,  PA. 


Works, 


Preble  Avenue, 

ALLEGHENY,  PA. 


Damascus  Bronze  Co.  Pittsburg,  Pa^. 


Damascus  Nickel  Bronze  Locomotive 
Castings  are  guaranteed  to  give  50  ^c 
greater  mileage — save  25  %  in  oU — at 
no  time  heat  to  cut  or  char  &.n  axle 
or  pin.       0    0    i&    0    ^    &    0 


Dtmiascus  Bronze — Castings  and  Ingot 
Phosphor  Bronze — Castings  and  Ingot 
Phosphorized  Copper. 
Babbit  Metals— AH  Grades. 


GLOBE 


SPECIFY  "DAMASCUS 


NICKEL  BRONZE." 


BRAffD. 


70 
TONS         1  j  ^1  DAY 

MAKING    A    SPECIALTY    OF 

RAILROAD    MALLEABLES 

We  know  thai  our  Iron  is  more  uniform  and  bet- 
ter  adapted  for  Severe  Service  than  that 
made  in  a  general  jobbing  foundry. 

WE     SOLICIT     INQUIRIES     AND     BLUE     PRINTS     FROM 
RAILROADS     AND     INDEPENDENT     CAR     OWNERS. 

Pennsylvania  Malleable  Company, 

GENERAL  OFFICES,  WORKS, 

PRICK  BUILDING,  PITTSBURG,  PA.  McKEES  ROCKS,  PA. 

WE  ARE  NOW  CASTING 

400  WHEELS  DAILY 

AT    OUR   NEW   CAR   WHEEL    FOUNDRY,  AND  ARE    BOOKING 
ORDERS  FOR  IMMEDIATE  DELIVERY, 

CENTRAL  CAR  WHEEL  CO. 

PITTSBURG,  PA. 

General  Offices,  Frick  Building, 

127135 
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25  WEST  330  ST 
NEW   YORK. 


works: 

DEPEW,  N.  Y. 
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METALASTIC  is  the  best  paint  for  pre- 
serving iron  and  steel  surfaces.  Neitlier  carbon 
nor  graphite  alone  make  the  best  paint  for 
metal  surfaces.  Each  in  itself  is  somewhat 
lacking  in  true  rust  preventive  qualities  ;  prop- 
erly combined  in  right  proportions,  they  re- 
sult in  the  best  paint  for  the  purpose. 
Metalastic  is  a  right  combiHation  of  carbon,  graphite  and  specially  treated 
pure  linseed  oil.  X^ 

&Th£  Sherwin-Williams  Co. 


AN  ELASTIC  METAL 
PAINT  FOR  PRESERVING 
IRON     AND     STEEL 


Metalastic  is  tlie  new  name 
of  our  old  paint,  "P.  M.  5." 
Write  for  booklet  and  prices 
to-day.  .... 


PAINT  AND  VARNISH  MAKERS. 

Cleveland,     Neuiark,  San  Francisco,    Montreal, 

Chicago,       Boston,  Los  Angeles,       Toronto, 

Neuj  York,     Kansas  City,  Minneapolis,       Winnipeg, 


WITHOUT    LUBRICATION— ADEQUATE 
AND  EFFICIENT  LUBRICATION. 

there  is  &.  necessity  for  greater  power  and 
power  costs  money.  In  this  day  of  strenuous 
competition  every  saving  of  &.  cent  means 
ultimate  profit  on  the  unit  of  production 
Wisconsin  Graphite  Lubricant  insures  against 
stoppage  of  Machinery  —  against  heated 
journals — it  does  not  drip  off  or  burn  out — it 
saves  wear  on  bearings.  May  we  send  you  a 
free  sample. 

ADDRESS,  BOX-34, 

WISCONSIN  GRAPHITE  COMPANY, 

North  Side,  Pittsburg:,  Pa. 


^  he    Jlmenean   Slrake    Shoe 
and    foundry    Company. 

S^roadway-SKaiden  jOane  S^uilding,  DCeiv  ^ork. 
'Western  llnion  S^uilding,  Chicago. 

OPERATING  THE  PLANTS  FORMERLY  CONTROLLED  BY  THE 

Ramapo  Foundry  Company,  Mahwah,  N.  J. 

The  Lappin  Brake  Shoe  Company,   Bloomfield,   N.  J.  and 

Buffalo,  N.  Y. 
The  Corning  Brake  Shoe  &  Iron  Works,   Corning,  N.  Y. 
The  Sargent  Company,  Chicago  Heights,  111. 
Ross-Meehan  Foundry  Company,  Chattanooga,  Tenn, 

Manufacturers  of  Brake  Shoes  under  the  Sargent,  Diamond 
"S",  lyappin,  Corning,  Streeter,  Herron,  Card  well  and 
other  patents.   Also  miscellaneous  iron  and  steel  castings. 


Nathan  ManufacturingCo. 

92  and  94  Liberty  Street,  New  York. 
180  Old  Colony  Building,  Chicago. 

MONITOR  INJECTORS  FOR  LOCOMOTIVES. 


Sight-Feed  Lubricators. 

All   Specially  arranged   for   High-Pressure   Engines. 
STEAM    FIRE  EXTINGUISHERS  for  Switching  and  Yard    Engines, 

Boiler  Washers,  Boile'-  Testers,  Rod  and 
Guide  Oil  Cups,  Etc. 


Thia  ^^ 

■  ■■^  Freight,  Passenger 

Tower  and  Locomotive. 

f^/\lll^l^M  Malleable  Iron  Castings 

X^UU|JICr.  for  Railroad  Use. 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY, 

CLEVELAND.         CHICAGO.         INDIANAPOLIS.         TOLEDO.         SHARON. 

Latrobe   Steel  Company; 

URERS      OF 

TIRES 


MANUFACTURERS      OF 


LOCOMOTIVE   AND 

CAR    WHEEL 

AND  WELDLESS  STEEL  FLANGES  FOR  HIGH 
PRESSURE  STEAM,  WATER  OR  GAS  LINES. 

Main  Office:     1200  Girard  Building,  Philadelphia. 

Branch  Office:    1506  Bowling  Green  Offices,  II  Broadway,  New  York. 


NATIONAL  TUBE    COMPANY 

Manufacturers  ^f  .■ 

High  Grade  Wrought  Iron 
f^\  and  Steel 

^  Tubular  Goods. 


Merchant  Pipe. 

steam,  Gas  and  Water  Pipe, 
Black  and  Galvanized. 

Locomotive  Boiler  Tubes. 

Arch  Pipes,  Stay  Tubes,  Water  Grates,  Safe  Ends 
for  Boiler  Tubes. 

Seamless  Cold  Drawn  Boiler  Tubes 

for  all  purposes. 

SALES  OFFICES: 

New  York,  N.  Y.  Philadelphia,  Pa.  Pittsburg,  Pa. 

Havemeyer  Building.  267  South  Fourth  St.  Empire  Building 

Chicago,  III.  San  Francisco,  Cal. 

Western  Union  Building.  420  California  Street. 


GENERAL  OFFICE:  FOREIGN  DEPARTMENT: 

PITTSBUKG,  PA.  LONDON,  E.  C. 

Frick  Building.  Dock  House,  Billiter  St. 


GOLD  CAR  HEATING  CO, 

NEW  YORK  and  CHICAGO. 

Nearly  30,000  Cars  and  Locomotives  Equipped  with  our 
Systems  of  Steam  Heat, 

The  Gold  Straight  Port  Coupler  is  the  only  one  extant 

having  an  Adjustable  Brass-Faced  Seat. 

Catalogues  and  Circulars  willingly  furnished  on  application 

Branch  Office  :     6H  Rookery,  No.  6  Bridge  Stores, 

CHICAGO,  ILL  NEW  YORK 


"ONLY    THE     BEST    IS    THE    CHEAPEST" 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT    IS   THE   STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   pnp  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  •■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS  METAL  COMPANY 

830    ELLICOTT  SQUARE  170    BROADWAY 

BUFFALO,    N.   Y.  NEW   YORK. 
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ANNOUNCEMENT 


JOSEPH  DIXON  CRUCIBLE  COMPANY, 

JERSEY    CITY,    U.    S.    A. 
D.    M.    HOWE,    LEWIS    BLOCK,    PITTSBURG, 

Will  send  upon  request,  a  set  of  mailing  card,  illustrating 
notable  steel  railroad  bridges  protected  with  Dixon's  Silica- 
Graphite    Paint. 
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Westinghouse 
Friction   Draft  Gear. 


The  Westinghouse  Friction  Draft  Gear  is 
a  gradually  applied  and  automatically 
released  frictional  resistance  which  absorbs 
the  shocks  delivered  to  train  during 
buffing  and  pulling  operations 


Manufactured  by 

The  Westinghouse  Air  Brake  Co. 

Pittsburg,  Pa* 


Builders  of  the  Air  Brake. 


J.  D.  M'lLWAIN  &  GO. 

SALES  AGENTS, 

208-210  Third  Ave.  p^'-'d'ilimiSW.in 
PITTSBURGH,    PA. 

OUR    LEADER  THIS   MONTH    IS 

NORTON   JACKS 


50  STYLES. 


8  to  70  TONS  CAPACITY. 


Here  are  a  few  just  the  thing  for  heavy  equipment: 


Style  K,  15  Tons.     Style  B.  J., 70 Tons,  2(7'' high,  style  c. 35 Tons, 20  et 31"  high 

The  Car  Inspector's         This  Jack  should  be  in  every      Specially  fitted  for  heavy 
Pet.  Wrecking  Car.  Car  and  Loco.  work. 

We  are  also  SALES  AGENTS  for  the  following  : 

Leviathan  Belting  and  Supplies. 

Hoisting  Engines  and  Elevating  and  Conveying  Machinery 

Jackson  Belt  Lacing  Machines  and  Supplies. 

Swain  Metallic  Packing  and  Lubricators. 

Buckeye  Lights,  Heaters  and  Painting  Machines. 

Keasey  Wood  Split  Pulley.  Clancy  Rust  Proof  Hose  Clamps. 
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Meetings  held  fourth  Friday  each  month,  except  June,  July  and  August. 


PROCEEDINGS  OF  MEETING, 
NOVEMBER  28,  1902. 

The  meeting  was  called  to  order  at  2  o'clock  P.  M.,  at  the 
Hotel  Henry  by  Secretary  Conway,  in  the  absence  of  President 
McConnell  and  \'\ce  President  Turner. 
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The  following  gentlemen  registered  : 
MEMBERS. 

Blackall,   Robt.   H.  Lininger,  W. 

Carson,  G.  E.  Malloy,  M.  A. 

Conway,  J.  D.  McFeatters,  F.  R. 

Groenlie,  F.  E.  O.  Mcllwain,  J.  D. 

Hastings,  Chas.  L.  Pelletier,  Louis. 

Hogan,  Sylvester.  Reagan,  P.  J. 

Holbrook,  David  O.  Redding,  D.  J. 

Howe,  David  M.  Slocum,  C.  V. 

Hussey,   John   U.  Watts,  H.  W. 

Hyndman,    F.  T.  Whitney,  Louis  B, 
Whitton,  R.  L. 

VISITORS. 

Smith,  Sion  B.  Reese,  F.  T. 

Taylor,  W.  E. 

Upon  motion,  Mr.  J.  E.  Simons  was  elected  chairman  pro 
tem. 

Chairman :  The  minutes  of  the  proceding  meeting  have 
been  printed,  and  if  there  is  no  objection  they  will  stand  ap- 
proved as  printed.       I  hear  no  objection,  and  it  is  so  ordered. 

The  Secretary  announced  the  following  proposals  for 
membership  in  the  Club. 

W.  E.  Connolly,  Superintendent  Pennsylvania  Car  Wheel 
Company,  No.  499  Preble  avenue,  Allegheny,  Pa. 

Frank  B.  Hart,  Manager  of  Sales  Excelsior  Car  Roof  Com- 
pany, No.  1 167  Fourteenth  avenue,  Detroit,  Mich. 

Chas.  L.  Hastings,  Representative  Bethlehem  Steel  Com- 
pany, Keystone  Bank  Building,  Pittsburgh,  Pa. 

E.  S.  Reiley,  General  Manager  Fort  Pitt  Malleable  and 
Gray  Iron  Company,  No.  326  Fourth  avenue,  Pittsburgh,  Pa. 

R.  F.  Hunter,  Vice  President  Hukill-Hunter  Company, 
First  avenue  and  Wood  street,  Pittsburgh,  Pa. 

P.  J.  Reagan,  Representative  Hukill-Hunter  Company, 
First  avenue  and  Wood  street,  Pittsburgh,  Pa. 


New  Members  3 

E.  H.  Symington,  Mechanical  Engineer  Kilbourne  & 
Jacobs  Manufactnring  Company,  Columbus,  O. 

Geo.  H.  Thompson,  City  Passenger  Agent  Pittsburgh  & 
Lake  Erie  Railroad  Company,  Park  Building,  Pittsburgh,  Pa. 

O.  P.  Rank,  Traffic  Department  Pittsburgh  Coal  Com- 
pany, Pittsburgh,  Pa. 

Geo.  A.  Post,  President  Standard  Coupler  Company,  160 
Broadway,  New  York,  N.  Y. 

R.  C.  Hallett,  Manager  Auto  Heating  Company,  Keystone 
Bank  Building,  Pittsburgh,  Pa. 

Frank  Carpenter,  Representative  Keystone  Car  Wheel 
Company,  Park  Building,  Pittsburgh,  Pa. 

D.  B.  Kennedy,  Representative  Wm.  B.  Scaife  &  Sons 
Co.,  Pittsburgh,  Pa. 

Jas.  K.  Cullem,  President  Niles  Tool  Works,  Hamilton,  O. 

C.  V.  Wood,  Superintendent  West  Side  Belt  Railway 
Company,  Pittsburgh,  Pa. 

J.  L.  Hoof,  Inspector  Pennsylvania  Railroad,  No.  909  Lex- 
ington avenue,  Altoona,  Pa. 

J.  A.  Rickabaugh,  Inspector  Pennsylvania  Railroad,  No. 
608  Seventh  avenue,  Altoona,  Pa. 

B.  M.  Kincaid,  Inspector  Pennsylvania  Railroad,  No.  1327 
Sixth  avenue,  Altoona,  Pa. 

W.  K.  Bell,  Inspector  Pennsylvania  Railroad,  No.  617 
Kelly  avenue,  Wilkinsburg.  Pa. 

E.  W.  Brown,  Inspector  Pennsylvania  Railroad,  No.  619 
Kelly  avenue,  Wilkinsburg,  Pa. 

Chairman  :  These  applications  have  all  been  approved  by 
the  Executive  Committee,  and  the  applicants  are  therefore  duly 
admitted  to  membership  in  the  Club. 

Under  the  head  of  Communications  the  Secretary  read 
a  number  of  comumnications :  Among  them  one  from 
Mr.  Danl.  M.  Brady,  of  the  Brady  Brass  Co..  New  York. 

The  communication  from  Mr.  Brady  relative  to  advertise- 
ment in  the  Club  journal  was  on  Motion  of  Mr.  R.  H.  Blackall, 
referred  to  the  Executive  Committee. 

Under  the  head  of  New  Business  the  Secretary  announced 
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that  two  matters  were  to  have  been  brought  up  before  the 
Club  at  this  meeting,  but  that  the  persons  who  were  to  have 
brought  them  up  were  absent.  The  Secretary,  therefore,  sug- 
gested the  matter  to  the  Club,  as  follows : 

It  was  suggested  at  our  last  meeting,  it  being  a  smoker 
and  no  regular  business  being  transacted,  that  we  change  the 
hour  of  our  meeting,  and  have  it  in  the  evening  instead  of  in 
the  afternoon,  believing  that  we  would  have  better  attendance 
at  our  meetings  if  held  in  the  evening. 

Another  suggestion  was  that  an  extra  assessment  be 
placed  upon  the  membership  to  meet  the  expense  "of  a  light 
luncheon  at  all  of  these  evening  meetings. 

Chairman  :  Gentlemen,  you  have  heard  the  suggestions 
made  by  our  Secretary.  The  first  one  to  come  up,  I  presume, 
would  be  the  question  of  the  change  of  the  hour  of  meeting. 
We  would  like  to  hear  from  any  of  you  on  that  subject. 

Mr.  H.  W.  Watts:  Mr.  President:  In  order  to  bring 
the  matter  up,  I  move  that  it  be  referred  by  the  Secretary  to 
the  members  of  the  Association  for  vote,  to  be  reported  at  the 
next  meeting.  There  are  not  very  many  of  us  here,  and  on  a 
change  so  radical  I  think  we  should  ascertain  as  generally  as 
possible  the  sentiment  of  the  entire  Club. 

The  motion  being  duly  seconded,  was  put  to  vote,  and  it 
was  ordered  that  the  Secretary  be  instructed  to  communicate 
with  each  member  of  the  Club  as  to  changing  the  hour  of 
meeting  from  2  o'clock  P.  yi.  to  8  o'clock  P.  M. 

A  member :  I  suggest  that  we  ascertain  from  the  hotel 
proprietor  whether  the  change  would  be  suitable  to  him. 

Chairman  :      The  motion  is  carried,  and  it  is  so  ordered. 

What  is  your  pleasure  in  regard  to  taking  up  the  matter 
of  an  additional  assessment  in  connection  with  this  at  the  same 
time?      I  believe  that  could  be  embodied  in  the  same  notice. 

On  Motion  of  Mr.  D.  J.  Redding  \he  Secretary  is  instruct- 
ed to  refer  this  matter  to  the  members  in  the  same  notice  with 
which  the  other  is  given. 

Secretary.  Mr.  President :  There  is  another  matter 
that  suggests  itself  to  me  that  I  think  it  would  be  well  to  take 
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some  action  on  at  this  meeting.  As  is  known  to  the  mem- 
bers of  the  Club,  our  Journal  is  not  yet  entered  at  the  Post 
Office  as  second  class  matter,  and  we  have  to  put  the  regula- 
tion amount  of  postage  on  each  copy.  We  would  have  quite  a 
saving  if  we  were  to  change  our  By-Laws  to  read  $i  for  mem- 
bership fee  and  $i  as  a  subscription  to  our  journal  of  proceed- 
ings. Of  course  it  will  be  understood  that  does  not  increase 
the  total  dues  but  simply  makes  a  division  of  the  $2,  $1  to  apply 
on  subscription  and  $1  to  apply  on  membership  fees.  Un- 
der the  regulations  of  the  Post  Office  Department  we  could 
then  be  entered  with  the  privilege  of  second  class  mail  mat- 
ter. If  it  be  the  desire  of  the  Club,  we  might  include  that 
also  with  the  other  matters  to  be  referred  by  circular  to  the 
members  of  the  Club. 

Chairman  :  Gentlemen,  you  have  heard  the  remarks  of 
the  Secretary,  what  is  your  pleasure. 

Mr.  Watts :  It  is  customary  on  some  magazines  to  have 
a  price  printed  on  the  cover  to  outsiders,  and  still  have  it  free 
to  members.       Couldn't  that  be  done  in  this  case? 

Secretary:  We  have  a  price  printed  already  of  20c  a 
copy  to  outsiders.  But  in  order  to  overcome  the  postal  pro- 
hibition against  advertising  schemes  we  would  have  to  have 
"^o  per  cent,  or  more  of  the  membership  bona  fide  subscribers. 
So  it  would  be  necessary  to  change  the  By-Laws. 

A  member:  What  is  the  provision  of  the  Constitution 
for  a  change,  a  two-thirds  vote? 

Chairman :  "Amendments  may  be  made  to  the  By-Laws 
by  written  request  of  ten  members  presented  at  any  regular 
meeting  and  decided  bv  a  two-thtrds  vote  of  the  members 
present  at  the  next  ree^ular  meeting"." 

Mr.  R.  H.  Blackall :  Under  these  circumstances  it  might 
be  well  to  oropose  this  subiect  now  and  inform  the  members 
that  it  is  eoins:  to  come  ud  at  the  next  meeting.      Therefore 

On  Motion  of  Mr.  Blackall  the  Secretary  is  instructed  to 
notify  the  membership  in  the  same  circular  letter  to  be  used 
for  the  previous  matters,  that  this  proposed  change  in  the  Cons- 
titution will  come  up  for  action  at  the  next  meeting.  Also 
that  a  written  petition  of  ten  members  be  immediately  drawn 
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up   and   presented   at   this   meeting,   to   comph"   with   the   re- 
quirements of  the  By-Laws.      This  was  accordingly  done. 


THE  CHILLED  IRON  CAR  WHEEL. 


BY    C.    V.    SLOCUM, 
PRESIDENT    KEYSTONE    CAR    WHEEL    CO. 


No  portion  of  the  equipment  used  in  operating  a  train,  prob- 
abl}^  excepting  the  locomotive  itself,  has  been  developed  to  such 
an  extent  as  the  chilled  iron  car  wheel,  in  point  of  strenth  and 
durability. 

The  manufacturer  who  makes  such  a  statement  is  popularly 
supposed  to  be  "blowing  his  own  horn,"  but  the  improvement 
is  clearly  demonstrable.  Back  as  far  as  the  year  1888,  the  chilled 
wheel  in  freight  service  was  expected  to  run  three  years,  and  was 
guaranteed  for  that  length  of  time,  under  cars  with  a  capacity  of 
30,000  to  40,000  pounds. 

Tests  and  inspections  of  wheels  were  practically  unknown. 
Car  wheels  were  supposed  to  be  all  right,  because  the  manufac- 
turers thought  they  were,  like  a  recent  cartoon  in  "Life,"  in 
which  the  proprietor  of  a  certain  magazine  was  made  to  say  that 
his  magazine  was  the  best  in  the  world,  he  "knew  it,  because 
he  made  it  himself."  In  the  early  days  little  was  known  or 
cared  apparently  for  the  comparative  strength  of  metals  or  their 
analyses.  When  the  drop  test  was  first  instituted,  wheels  were 
frequently  known  to  fail  to  meet  the  requirements  of  five  blows. 
Test  wheels  w^ere  even  said  to  have  broken  of  their  own  weight 
when  thrown  flat  for  the  test  ;  test  bars  were  ' '  good  enough  ' ' 
if  they  broke  at  1,800  to  2,000  pounds,  transverse  strain.  To 
illustrate  the  improvement  in  strength  of  car  wheel  iron,  as 
showm  by  test  bars  made  from  the  same  identical  iron,  the  writer 
has  brought  here  to-day  some  bars  which  have  withstood  3,500 
pounds  transverse  strain  without  breaking.  These  we  will  test 
again  this  afternoon,  and  expect  them  to  withstand  the  same 
load  the  second  time  before  breakingr. 
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These  bars,  as  you  will  note,  are  twelve  inches  long  by  one 
inch  square  only.  In  this  connection  a  statement  was  made  in 
the  Pittsburg  papers  within  the  last  thirty  days,  that  the  aver- 
age tensile  strength  of  cast  iron  wheel  is  22,000  pounds.  The 
mean  tensile  strength  of  American  iron,  as  determined  by  Maj. 
Wade  for  the  U.  S.  Ordnance  Corps  is  31,829  pounds.  Green- 
wood gives  it  as  45,970.  In  a  general  way  it  may  be  safely  stated 
that  good  car  wheel  iron  will  develop,50  to  150  per  cent,  greater 
tensile  strength  than  ordinary  cast  iron,  and  can  be  and  is  made 
to  closely  approximate  the  strength  of  puddled  steel  quoted  by 
Mr.  Kirkaldy  at  62,720  pounds,  as  the  result  of  many  experi- 
ments, while  the  Society  of  Civil  Engineers  (England)  gives  the 
tensile  strength  of  Bessemer  steel  as  76,653  pounds. 

To  meet  the  constantly  increasing  demand  for  wheels  which 
will  carry  at  least  double  the  maximum  load  permitted  six  years 
ago,  the  up-to-date  car  wheel  foundry  has  found  it  necessary  to 
give  particular  attention  to  mixtures  ;  to  the  grading  and  analy- 
sis of  different  irons  used  ;  to  uniform  shop  practice  ;  to  careful 
inspection  of  the  finished  product,  etc.  Much  interest  has  de- 
veloped in  the  experiments  made  at  Niagara  Falls  last  year,  and 
again  this  summer  conducted  by  Mr.  A.  J.  Rossi,  C.  E.,  in  the 
electrical  smelting  of  titaniferous  ores.  Iron  containing  titanium 
is  known  to  be  of  great  value  in  car  wheels,  having  the  effect  of 
hardening  the  treads  and  strengtheng  all  parts  of  the  wheel,  in- 
cluding the  plates,  but  the  real  or  imaginary  difficulty  of  smelt- 
ing titaniferous  ore  has  prevented  its  general  use  up  to  the  pres- 
ent time.  Mr.  Rossi,  however,  has  been  indefatigable  in  devel- 
oping this  element.  The  writer  has  a  letter  under  date  of  Sep- 
tember 5,  1902,  from  Mr.  Rossi,  in  which  he  states  "  all  the  ob- 
jections against  titaniferous  ores  seem  to  have  been  destroyed 
one  after  the  other.  In  a  number  of  experiments  I  have  melted 
in  a  crucible  a  great  number  of  mixtures  with  various  fluxes  at 
temperatures  below  those  attainable  in  a  blast  furnace. 

"As  you  can  remember,  the  slags  at  Buffalo  contained  from 
30  to  359^  titanic  acid.  We  have  used  all  the  ore  we  had  at  Niag- 
ara Falls  and  have  a  good  supply  of  white  pig  and  titanic  pig  on 
hand.  Analyses  shows  from  .30  to  .70  silican  with  sulphur  as 
low  as  .047,  and  phosphorus  below  the  Bessemer  limit.  Both 
ores  contain  carbon  in  combined  and  graphitic  state,  although  in 
the  white  pig  it  is  nearly  all  combined." 
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Our  own  experiments  with  the  metal  demonstrate  that  titan- 
ium in  iron  gives  greater  density  to  the  metal,  surprisingly  in- 
creases transverse  strength  and  gives  a  harder  chill  or  wearing 
quality  in  the  wheel.  This  is  no  light  statement  when  it  is  re- 
membered that  the  tread,  or  wearing  surface  of  a  car  wheel,  is 
already  harder  than  steel — in  fact  a  rough  section  of  chilled  car 
wheel  iron  will  cut  glass. 

That  the  manufacturer  will  be  called  upon  for  still  greater 
efforts  may  be  readily  believed  when  we  read  that  the  German 
Society  of  Mechanical  Engineers  has  offered  a  prize  for  an  engine 
and  train  that  shall  be  able  to  maintain  for  three  consecutive 
hours  a  speed  of  120  kilometers,  or  74^  miles  per  hour.  It  is 
proposed  to  encase  the  train  from  pilot  to  rear  platform  in  a 
sheath  of  steel  to  reduce  air  resistance,  the  sheath  to  be  jointed 
to  secure  flexibility  and  so  constructed  that  there  shall  be  no 
projecting  irregularity  like  a  window  casing,  to  catch  the  resist- 
ing air. 

Efforts  to  develop  greater  speed,  or  to  carry  heavier  loads, 
have  nearly  alwa3-s  been  successful  in  the  end,  with  the  excep- 
tion, perhaps,  of  the  fij-ing  machine.  It  may  be  believed,  there- 
fore, that  the  announcement  on  September  2d  of  the  contem- 
plated organization  in  Pittsburg  of  a  five  million  dollar  corpora- 
tion to  build  cars  with  a  carrying  capacity  of  190,000  pounds  is 
an  indication  of  the  trend  of  the  times,  even  though  roads,  cul- 
verts and  bridges  must  be  rebuilt  to  accommodate  such  loads. 

The  clearly  demonstrated  practibility  of  supplying  in  one 
casting  a  wheel  with  a  hard  tread  for  wear  and  a  soft  hub  for 
machine  work,  with  strength  only  limited  by  the  price  which  the 
purchasing  agent  is  willing  to  pay  for  it,  makes  the  chilled  cast 
iron  wheel  stand  forth  as  its  own  probable  successor  in  carrying 
the  heavy  traffic  of  the  future.  To  increase  the  incentive  for 
making  good  wheels,  and  to  follow  that  up  with  still  better 
wheels,  a  system  could  be,  and  I  think  should  be,  devised  where- 
by a  premium  for  additional  mileage  would  be  allowed  to  the 
manufacturer,  or  a  proportionate  increase  in  selling  price  be  paid 
for  increased  strength  and  higher  grade  material,  as  developed 
and  demonstrated  by  tests  arranged  for  the  purpose. 

Suppose,  for  instance,  that  the  wheel  now  making  60,000 
miles  could  as  readily  make  100,000  miles  if  a  reasonable  per- 


The  Chilled  Iron  Car  Wheel  9 

centage  were  allowed  the  manufacturer  for  any  mileage  made 
above  the  60,000,  thus  justifying  the  use  and  enabling  the  wheel 
maker  to  use,  the  more  expensive  materials  necessary  to  attain 
the  increased  mileage. 

Assuming  that  it  costs  a  railroad  not  less  than  $3.50  to  re- 
place a  wheel,  including  the  differential  between  the  value  of  the 
old  wheel  and  the  price  of  the  new  wheel,  and  including  the 
labor  involved  in  the  replacement,  why  should  it  not  be  more 
economical  to  pay,  say  ^o'/o  of  this  diflferential  to  the  manufac- 
turer and  obtain  nearly,  if  not  quite,  100%  more  mileage? 

Again,  if  ten  blows  are  a  safe  limit  in  the  drop  test,  why 
not  allow  the  manufacturer  a  percentage  for  his  efforts  if  20  or 
30  or  50  blows  are  obtained,  and  by  the  same  token  allow  him 
something  if  a  wheel  supi)Osed  to  stand  two  minutes  in  thermal 
test  stands  it  for  three  or  five  or  ten  minutes  ? 

All  of  these  results  as  to  increased  number  of  blows  and 
longer  time  in  thermal  test  are  obtained  every  day  in  experi- 
mental work,  but  it  cannot  become  common  practice  until  exist- 
ing conditions  are  modified  and  consumers  awake  to  the  possi- 
bilities open  to  them. 


Chairman :  The  next  thing  on  the  programme  is  the  dis- 
cussion of  the  paper  presented  by  Mr.  C.  V.  Slocum.  And  I 
will  say  that  the  Secretary  has  been  disappointed  in  not  be- 
ing able  to  get  present  here,  the  members  who  were  to  open 
the  discussion  of  this  paper.  This  is  a  matter  that  we  all  re- 
gret very  much.  In  the  absence  of  these  members  I  be- 
lieve it  w^ould  be  well  to  call  on  Mr.  Slocum  to  open  the  dis- 
cussion. 

Mr.  C.  V.  Slocum.  Mr.  President:  It  may  be  a  little 
out  of  order  to  expect  me  to  be  first  to  discuss  my  own  paper, 
but  perhaps  better  that  way  than  not  at  all.  There  might 
not  be  anything  left  for  me  by  the  time  others  got  through. 

Possibly  we  have  threshed  out  the  car  wheel  question. 
This  is  not  the  first  paper  we  have  had  on  the  subject. 
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I  have  an  explanation  to  make  in  connection  with  the  pa- 
per. It  states  something  to  the  effect  that  certain  test  bars 
would  be  broken  this  afternoon.  Of  course  that  referred  to 
the  day  when  the  members  were  out  at  our  works,  and  we  ex- 
pected to  perform  the  autopsy  at  that  time.  But  owing  to  the 
unavoidable  delay  in  the  special  street  cars  that  we  ordered 
those  bars  are  still  in  our  ofifice.  They  can  be  broken  and  will 
be  at  any  time  when  any  one  interested  in  the  subject  cares 
enough  about  it  to  wish  to  see  it  done. 

There  are  a  number  of  interesting  things  in  connection 
with  the  car  wheel  business,  also  the  cast  iron  business  in  gen- 
eral, such  as,  for  instance,  "molecular  annealing."  We  have 
upon  occasion  taken  small  wheels  and  put  them  in  a  tumbling 
mill  and  revolved  them  and  given  them  a  shaking  up,  which 
has  the  effect  of  readjusting  the  molecules  in  the  iron  and 
making  it  stronger.  I  had  at  one  time  some  data  on  the  ques- 
tion of  the  increase  of  strength  by  that  process,  and  for  cast- 
ings made  w'ith  a  moderate  grade  of  iron  something  like  15  to 
18  per  cent,  of  increase  of  strength  was  obtained  by  that  very 
simple  process. 

Quite  recently  a  gentleman  called  upon  us  with  a  patent 
process  for  what  he  called  "treating"  car  wheels  or  any  cast- 
ing that  would  have  a  strain  resulting  from  the  manufacture, 
as  some  car  wheels  are  know^n  to  have.  The  process  as  I  un- 
derstood it  was  nothing  more  nor  less  than  re-heating  the  cast- 
ing by  a  system  of  flues  w'ith  natural  gas  heat  or  oil  heat  or 
something  of  that  kind,  forced  up  through  flues  and  down 
through  the  center,  wdiich  can  easily  be  done  with  car  wheels 
because  of  the  opening  in  the  hubs.  This  practice  w^as  em- 
ployed by  the  old  Whitney  Car  Wheel  concern  in  Philadelphia 
40  years  ago,  so  that  while  it  is  not  new  it  is  still  sufificientlv 
unknown  for  the  party  to  have  been  able  to  get  a  patent  on  it. 

It  has  remained  for  the  Pittsburgh  and  Lake  Erie  Railroad 
Company  to  take  a  step  in  advance  Avhich  my  associates  and 
myself  have  advocated  for  a  number  of  years,  that  the  car 
wheel  manufacturer  be  allowed  to  draw  somewhat  upon  his 
own  experience  and  furnish  car  wheels  to  the  trade  based 
upon  lines  which  his   exoerience  or  b'S  studies  would   seem 
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to  show  wore  better  lines.  It  is  a  well  known  fact  that  every 
large  railroad  has  ordered  its  car  wheels  for  years  based  on 
lines  which  it  has  specified.  If  the  manufacturers  vary  1-16 
of  an  inch  from  those  specifications — and  the  railroad  finds  it 
out — all  the  wheels  which  they  have  made  are  condemned  and 
rejected.  The  Pittsburgh  and  Lake  Erie  recently  sent  out 
inquiries  for  prices  on  8,000  car  wheels  to  be  made  accord- 
ing to  the  specifications  of  the  manufacturer,  and  I  want  to  pay 
tribute  to  the  Pittsburgh  and  Lake  Erie  for  such  a  precedent. 
It  stands  alone.  With  the  exception  of  the  few  people  who 
order  a  dozen  or  50  wheels  and  perhaps  want  them  to  fit  cer- 
tain axles  (and  that  is  about  all  they  specify  about  it,)  it  is 
the  only  inquiry  of  that  kind  that  has  ever  come  to  my  notice 
in  an  experience  of  fifteen  years  in  the  car  wheel  business. 

In  the  matter  of  making  wheels  for  cars  of  100,000  lbs,  ca- 
pacitv,  which  has  been  touted  as  the  great  stumbling  block  over 
which  the  cast  iron  car  wheel  is  to  go  to  pieces,  the  manufact- 
urers have  of  late  been  allowed  a  little  more  discretion.  They 
have  been  compelled  to  meet  two  very  severe  tests  :  the  140 
lb.  hammer  falling  12  feet,  with  which  you  are  all  familiar  and 
the  thermal  test,  which  was  illustrated  at  the  meeting  next  to 
the  last,  where  a  band  of  molten  iron  i^  inches  thick  is  poured 
around  the  tread  of  the  wheel  and  the  wheel  must  stand  the  tre- 
mendous expansion  resulting  from  that  strain  for  two  mhiutes 
without  cracking  through  the  tread.  Some  of  the  roads  still 
go  so  far  as  to  say  that  even  after  subjecting  the  wheels  to 
these  tests  the  manufacturer  must  guarantee  that  his  product 
has  been  made  up  to  certain  other  limits  and  must  make 
thousands  of  miles  in  service.  The  idea  is  gaining  ground 
however  to  accept  wheels  without  guarantee  when  they  pass 
successfully  the  severe  tests  mentioned. 

The  subject  of  steel  wheels  has  been  largely  discussed. 
I  think  it  would  be  very  interesting  if  we  could  get  some  of 
the  manufacturers  or  those  interested  in  steel  wheels  to  read  a 
paper  before  this  club  so  that  we  could  get  at  more  facts  than 
a  competitor  would  be  likely  to  give  even  if  he  had  them.  It 
is  a  well  known  fact  that  certain  Pittsburgh  parties  are  inter- 
ested, or  about  to  become  interested,  in  the   manufacture  of 
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solid  steel  wheels.  Air.  George  H.  Fowler  secured  a  patent  on 
a  solid  steel  wheel  fifteen  years  ago.  The  patent  has  therefore 
about  two  years  yet  to  run.  The  wheel  is  in  use  under  a  few 
passenger  cars.  There  are  in  round  numbers  one  and  a  half 
millions  of  freight  cars  in  service.  The  number  of  passenger 
cars  in  comparison  is  very  small.  The  only  cars  under  wdiich 
steel  wheels  are  used  are  passenger  cars  and  more  particular- 
ly sleeping  coaches.  I  was  told  by  the  Master  Car  Builder 
of  one  of  the  largest  roads  in  the  United  States  not  long  ago 
that  exactly  45  cars  on  his  line  were  equipped  with  steel  tired 
or  steel  wheels ;  all  the  others  were  chilled  iron.  The  point  1 
make  in  that  is  simply  that  the  wheel  in  use  is  the  chilled  iron 
wheel,  not  the  steel  wheel  or  the  steel  tired  wheel. 

And  wdien  we  cast  about  for  results  in  service  we  are 
looking  for  the  service  of  the  chilled  wheel.  There  are  many 
reasons  for  it.  The  chilled  wdieel  can  be  sold  to-day,  600  lbs. 
for  less  than  $12  delivered  at  the  shop  of  the  road  using  the 
wheel.  The  steel  wheel,  or  steel  tired,  sells  for  not  less  than 
$36.  We  are  asked  sometimes  about  the  paper  wheel.  The 
paper  wheel  as  such  does  not  exist.  There  is  a  wheel  made 
which  has  a  steel  tire  and  a  papier  mache  center.  They  are 
only  used  under  sleeping  cars,  and  because  the}'  are  supposed 
to  make  less  noise  at  night.  (I  suppose  they  make  just  as 
much  noise  in  the  day  time  but  it  does  not  make  so  much  dis- 
turbance !)  The  steel  w^heels,  or  steel  tired  wheels,  therefore, 
make  a  very  small,  an  exceedingly  small  percentage  of  all 
the  wheels  that  are  in  use.  .  The  subject  is  so  large  and  the  in- 
terest in  it  is  so  great  and  the  money  investment  is  so  heavy 
that  the  manufacturers  of  the  chilled  wheel  will  be  found  to  be 
not  only  progressive  but  up  to  date  in  the  matter  of  supplying 
a  product  which  will  meet  the  requirements  under  these  tre- 
mendous loads  which  are  now  being  carried. 

This  paper  mentions  the  formation  of  a  company,  an- 
nounced in  the  Pittsburgh  papers  only  a  few  weeks  ago,  to 
build  cars  with  190,000  lbs.  capacity.  When  a  similar  an- 
nouncement was  made  of  100,000  lbs.  capacity  cars  it  was 
laughed  at;  the  railroads  would  have  to  rebuild  their  culverts 
and  bridges ;  it  could  not  be  done,  etc.    One  road  did  do  it,  and 
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the  others  had  to.     If  one  road  takes  up  the  190,000  car  it  is 
fair  to  assume  that  the  others  will  come  to  it. 

A  car  with  a  load  capacity  of  100,000  and  an  excess  limit 
of  10,000,  or  1 10,000  pounds  of  load,  requires  a  very  strong 
wheel.  And  it  is  a  very  curious  fact  that  there  is  not  one  de- 
fect which  is  found  in  the  chilled  iron  wheel  in  that  service 
that  is  not  also  found  in  the  steel  tired  wheel.  An  instance 
came  to  my  notice  within  a  very  few  days  where  our  repre- 
sentative happened  to  see  a  lot  of  42  and  44  steel  tired  wheels, 
every  one  of  them  with  the  longitudinal  seams,  developed  in 
this  very  heavy  service.  The  reason  for  the  seam  in  chilled 
wheels  is  very  simple,  and  it  is  almost  exclusively  due  to  the 
fact  that  while  the  railroads  had  increased  their  load  from 
60,000  lbs.  up  to  110,000,  and  their  axles  that  carried  that  load 
from  about  400  to  about  800  lbs.,  and  put  in  steel  bolsters  in- 
stead of  wooden  ones,  and  all  that  sort  of  thing,  the  roads 
which  first  put  in  the  chilled  wheel  in  that  service  increased 
the  weight  of  the  wheel  from  600  to  650  lbs.,  or  less  than  10 
per  cent.  The  P.  R.  R.,  which  has  used  so  many  of  the  heavy 
steel  cars,  has  now  increased  the  weight  of  their  wheels  from 
630  to  700  lbs.  Air.  McConnell,  the  president  of  the  Railway 
Club,  made  the  statement  at  a  previous  meeting,  that  the 
Union  Pacific  Railroad  used  a  750  lb.  chilled  wheel,  and  we 
know^  from  very  careful  investigation  of  the  results  in  many 
instances  that  when  given  the  opportunity  of  supplying  the 
proper  wheel,  the  chance  to  supply  the  proper  material  and 
obtain  the  price  for  it,  it  will  and  does  meet  the  requirements. 
The  question  then  which  the  railroad  authorities  have  to 
decide  to-day  is  whether  they  will  use  a  steel  or  steel  tired 
wheel  at  $36  and  upwards,  on  which  there  is  comparatively 
little  rebate  when  the  wheel  is  worn  out,  or  use  the  chilled 
wheel  at  $12.00,  worth  even  when  worn  out  over  60  per  cent, 
of  its  first  cost.  The  steel  wheel  and  the  chilled  wheel  should 
have,  as  scrap,  about  equal  value.  For  years  it  was  the  cus- 
tom of  manufacturers  of  chilled  iron  wheels  to  take  an  old 
wheel  back  and  furnish  a  new  wheel  for  $3.  the  old  wheel 
being  part  payment  for  the  new  one.  It  can  be  done  to-day 
at  from  $3.50  to  $4,  so  that  when  we  come  to  look  at  this 
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question  of  the  millions  that  would  have  to  be  invested  in 
steel  wheels  to  replace  the  iron  ones  (and  we  are  continually 
threatened  with  that),  one  question  which  will  have  to  be 
fought  out  is  how  long  will  it  take  to  get  the  officials  of  the 
roads  up  to  the  point  where  they  are  willing  to  pay  $30  for 
wearing  out  a  wheel,  instead  of  paying  $5  or  $4. 

Chairman  :  Gentlemen,  I  do  not  feel  at  all  sorry  that  I 
called  on  Mr.  Slocum  to  open  this  discussion.  I  think  he  has 
done  it  admirably.  But  there  is  one  matter  in  connection  with 
his  remarks,  and  that  is  in  connection  with  the  P.  &  L.  E. 
asking  for  figures  on  wheels  of  the  manufacturers'  specifica- 
tions. Now%  there  must  be  something  that  has  caused  the 
P.  &  L.  E.  to  do  that,  and  as  we  have  two  members  of  the 
motive  power  department  of  the  P.  &  L.  E.  here,  I  believe  it 
would  be  interesting  to  get  at  that  side  of  the  question.  We,  I 
am  sure,  would  like  to  hear  from  either  Mr.  Redding  or  Mr. 
Carson. 

Mr.  Redding:  It  will  not  take  long  for  me  to  tell  what 
I  know.  I  am  not  in  the  car  department,  and  therefore  I  do 
not  know. 

Mr.  Carson  :  All  I  have  got  to  say  is  that  we  have  got 
an  abiding  faith  in  the  manufacturers  of  chilled  iron  wheels. 

Chairman  :  Before  we  came  up  here  I  was  talking  with 
a  prominent  representative  of  a  railroad  here,  and  the  ques- 
tion of  cast  iron  wheels  was  brought  up,  and  he  said  he  did 
not  have  anything  to  do  with  the  manufacturing,  what  he  had 
to  contend  with  was  the  service.  Possibly  he  could  give  us 
something. 

]Mr.  F.  R.  ^^IcFeatters:  Mr.  Chairman,  I  do  not  know 
that  I  could  give  you  any  information  on  the  subject  that 
would  be  of  any  use  to  the  members  present.  You  have  al- 
ready all  been  through  what  I  have  on  the  wheel  question. 
As  Mr.  Slocum  mentions,  the  longitudinal  seam  appears  to 
have  been  the  question  and  the  whole  cause  of  the  trouble,  and 
the  trouble  developed  that  way. 

Chairman :  Does  any  other  gentleman  have  anything  to 
say  on  this  subject? 

A   ^Member:     It   mav   be   interesting  to  the   members   to 
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know  that  the  liethlehem  Steel  Co.  have  made  a  machine,  in 
fact  two  machines,  one  a  punch  and  the  other  a  rolling  mill, 
for  punching  solid  steel  wheels  and  flanges,  the  puncher 
punching  them  and  the  rolling  mill  rolling  them.  They  have 
done  something  already  and  I  think  they  have  turned  out  some 
wheels,  but  as  for  .the  service  of  course  that  is  another  ques- 
tion. 

Mr.  Slocum:  I  would  like  to  say  that  as  far  as  I  am 
personally  concerned  I  am  very  much  interested  in  seeing  the 
steel  wheel  developed.  We  have  not  the  slightest  objection 
to  having  the  steel  wheel  a  great  success.  I  met  a  gentleman 
just  before  coming  in  here  to-day  who  informed  me  that  he 
had  seen  the  first  wheel  made  by  the  wheel  machine  that  this 
gentleman  speaks  of.  He  said  it  was  very  handsome,  that 
it  looks  very  much  like  a  chilled  iron  wheel !  As  far  as  ap- 
pearance goes  it  was  very  satisfactory. 

But  there  is  a  very  important  point  involved.  That 
wheel  -must  be  sold  for  more  money  than  the  chilled  iron  wheel 
will  be  sold  for,  and  it  draws  immediately  our  competition.  A 
competitor  who  charges  a  hig"her  price  creates  a  tendency  to 
an  increase  in  the  price  by  others.  When  we  have  not  to  go 
so  low  in  price  to  meet  competition,  we  have  a  better  compet- 
itor. Every  man  in  this  room  who  has  to  go  out  and  sell  goods 
knows  what  it  is  to  compete  with  people  who  sell  good  goods 
and  ask  high  prices.  If  they  can  sell  their  steel  wheel  for  $25 
or  $30  the  manufacturer  of  chilled  iron  wheels  can  sell  his 
wheel  for  say  the  modest  figure  of  $15.  Roads  may  prefer 
those  steel  wheels  under  passenger  cars  because  of  the  fear 
some  officials  have  that  the  public  will  think  they  are  using 
something  that  is  cheaper  than  necessary.  It  is  not  because 
the  application  is  not  all  right,  but  because  they  think  they 
have  bought  something  cheap. 

We  are  up  against  the  question  every  day  in  going  in  to 
take  an  order,  "Your  price  is  not  low  enough."  If  it  comes 
to  a  question  of  $25,  as  against  $15,  it  will  be  necessary  to  drop 
that  argument. 

Chairman  :     Docs  any  other  gentlem.an  have  anything  to 


1 6  Proceedings  Railway  Club  of  Pittsburgh 

say?    This  is  an  important  subject  and  we  would  like  to  hear 
from  the  rest  of  you. 

A  [Member:  Probably  ^Ir.  Slocum  can  help  me  a  little 
on  the  subject  of  longitudinal  seams  in  a  cast  wheel.  We 
sometimes  find  them  in  a  wheel  after  it  is  broken,  but  did  not 
detect  it  in  making  the  general  inspection  of  the  wheel.  It  is 
piobable  that  they  were  defective  sometimes. 

Mr.  Slocum :  The  longitudinal  seam  is  popularly  sup- 
posed to  be  caused  by  weakness  in  the  material.  Experiments 
which  we  have  made  demonstrate  that  it  is  caused  entirely  by 
burning.  If  you  take  a  wheel  and  put  hot  metal  around  It  in 
a  similar  manner  to  that  in  which  the  thermal  test  is  made, 
you  will  find  small  blisters  at  intervals  of  about  an  inch  and 
of  about  the  size  of  a  nickle  or  a  silver  ten  cent  piece.  The 
hotter  the  wheel  becomes  the  greater  the  tendency  of  these 
burned  spots  to  meet  each  other  by  a  crack.  And  wheels  re- 
moved from  service  which  show  the  longitudinal  seam  show 
the  burned  spots,  and  show  that  by  constant  heating  and  cool- 
ing the  spots  have  gradually  met  each  other  and  caused  a 
seam  which  runs  parallel  with  the  tread  or  flange  of  the 
wheel. 

When  the  seam  forms  there  is  no  hope  for  that  wheel, 
because  it  makes  a  defect  the  same  as  a  crack  in  any  material. 
And  the  first  severe  strain,  on  a  curve  or  by  binding  or  in  some 
similar  manner,  the  flange  is  crushed  oft'.  The  methods  em- 
ployed to  protect  it  are  a  reinforcement  of  the  root  of  the 
flange,  \^'hich  has  the  same  effect  on  the  wheel  that  the  muscle 
on  the  upper  part  of  the  arm  has  in  a  man.  It  is  generally 
supposed  that  the  weakest  spot  in  the  arm  is  at  the  wrist, 
where  the  section  is  the  smallest.  Nevertheless,  a  man  lifts 
his  load  and  carries  his  strain  with  that  thin  section,  provided 
he  has  the  muscle  in  the  shoulder  and  back  to  carry  it.  We 
have  endeavored  to  reinforce  the  wheel  in  that  same  way  at 
the  root  of  the  flange,  and  by  changing  the  mixtures,  improv- 
ing the  combinations,  getting  a  more  homogeneous  product, 
we  believe  we  have  solved  the  question.  I  do  not  say  it  for 
our  company   alone,   for  other   manufacturers   are   doing  the 
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same  thing.  We  may  reach  it  by  one  process  and  they  by  an- 
other, but  we  are  all  working  for  the  same  end.  And  we  do 
know  absolutely  that  wheels  made  within  the  last  year  or  year 
and  a  half,  perhaps,  used  in  this  severe  service  are  standing 
the  strain,  gctlini;-  the  mileage  and  proving  satisfactory  to  the 
consumer. 

The  Same  Member:  I  agree  with  Mr.  Slocum  in  that 
and  I  want  to  say  that  the  wheels  I  referred  to  are  not  any 
of  them  Mr.  Slocum"s  wheels.  They  were  cast  in  1896,  and 
to  my  knowledge — I  know  the  manufacturer,  but  will  not 
mention  his  name — there  have  been  perhaps  half  a  dozen 
wheels  that  failed  under  the  100,000  lb.  capacity  cars,  and  in 
almost  every  case  we  found  that  the  flange  was  split  ofif  from 
the  wheel,  and  it  ran  from  18  to  24  inches  in  length,  and  in 
examining  the  wheel  it  showed  where  there  had  been  the  lon- 
gitudinal seam.  Of  course,  it  had  a  dark  appearance,  and  prob- 
ably had  been  burned,  as  Mr.  Slocum  says,  but  I  asked  that 
question  because  I  was  not  altogether  clear  about  it. 

Mr.  H.  W.  Watts:  I  would  like  to  ask  Mr.  Slocum  what 
he  thinks  is  the  best  method  of  detecting  the  longitudinal 
seam,  or  if  there  is  any  seam.  I  have  in  my  office  now,  a  piece 
of  flange  about  6  inches  long  which  was  brought  in  a  few  days 
ago  taken  from  a  wheel  under  one  of  our  hot  metal  cars.  The 
flange  was  broken  ofif  and  the  car  ran  about  half  a  mile  across 
cur  hot  metal  bridge,  the  wheel  being  up  to  that  time  on  the 
inside  of  the  curve,  and  it  was  derailed  at  the  south  end  of 
the  bridge.  The  flange  presents  something  the  same  appear- 
ance as  Mr.  Slocum  has  mentioned,  looking  as  if  it  had  been 
burned  for  about  a  half  inch  deep,  having  a  bluish  cast  like 
l:)urned  steel.  But  if  it  was  burned  it  was  likely  by  the  hot 
metal  flowing  over  and  dropping  on  the  wheel. 

Mr.  C.  V.  Slocum :  Naturally,  the  manufacturer's  op- 
portunity of  investigation  on  a  matter  of  that  kind  is  limited. 
He  only  ascertains  that  the  longitudinal  scam  has  occurred 
wdien  the  wheel  with  a  seam  in  it  is  shipped  back  to  him.  W^c 
find  in  examining  scrap  wheels  for  seams  that  it  is  necessary 
to  use  a  microscope,  which  of  course  would  not  be  very  avail- 
able to  a  car  wheel   inspector  on   a  railroad.     T  have  seen   a 
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wheel  where  the  crack  was  so  very  fine  that  the  naked  eye 
would  scarcely  discover  it,  although  having  once  located  it 
with  the  microscope  you  could  follow  it.  The  reason,  of 
course,  is  that  it  occurs  when  the  wheel  is  hot  from  the  brake 
and  opens  up  and  as  it  cools  closes  again.  I  imagine  your  car 
wheel  inspector  could  give  you  more  points  on  that  than  I 
could. 

Mr.  J.  D.  Mcllwain :  I  would  like  to  ask  a  question. 
What  proportion  of  the  passenger  equipment  of  the  country 
outside  of  the  Pullman  cars,  are  equipped  with  steel  or  steei 
tired  wheels  in  proportion  to  the  number  of  chilled  iron  wheels 
used? 

Air.  C.  V.  Slocum  :  The  use  of  steel  tires  varies  accord- 
ing to  the  practice  of  the  railroad.  One  of  the  large  railroads 
in  the  East  had  a  Superintendent  of  Motive  Power  some  five 
years  ago  who  would  have  nothing  else  but  steel  tired  wheels 
under  his  passenger  equipment.  His  nearest  and  dearest  com- 
petitor had  but  very  few.  You  "pays  your  money  and  you 
takes  your  choice." 

The  roads  entering  Pittsburgh  I  think  without  exception 
use  some  chilled  iron  wheels  under  their  passenger  equip- 
ment. I  think  none  of  them  use  them  exclusively,  nor  do  T 
think  they  would  use  chilled  iron  wheels  at  all  for  carrying 
human  freight  if  they  did  not  think  they  had  as  good,  strong, 
serviceable  a  wheel  under  their  car. 

The  question  of  percentage  is  guess  work.  I  should  say 
about  30  or  40  per  cent,  are  steel  tired. 

Chairman  :  If  you  will  permit  me,  I  would  like  to  say  a 
few  words  on  this  subject  of  longitudinal  seams.  I  have  had 
a  great  deal  of  experience  in  that  direction,  especially  some 
years  ago  when  I  was  with  the  P.  &  L.  E.  At  first  I  was  in- 
clined to  the  opinion  that  the  number  of  accidents  due  to 
broken  wheel  ilangcs  was  caused  by  a  lack  of  proper  inspec- 
tion, and  for  that  reason  I  went  into  it  pretty  closely.  But 
after  examining  a  number  of  cases  I  concluded  that  in  fully 
90  per  cent,  of  the  breakages  it  was  almost  impossible  for  an 
inspector  to  detect  longitudinal  seam.  I  remember  one  in- 
stance where  a  wheel  liad  been  in  service  for  over  four  years 
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and  the  flange  was  worn  and  ihc  tread  worn  hollow  near  the 
thrt)at  of  the  flani;e,  and  the  \]:\us^q  broke  off.  We  wonld  fin.l 
this  difficnlty  that  the  seam  would  appear  to  be  anywhere 
from  three,  to  I  have  seen  them  as  hii^h  as  19  inches  long,  that 
there  was  not  anv  portion  of  that  seam  that  could  be  detected 
with  the  naked  eye.  I  found  that  a  scale  had  apparently  con- 
tinuously covered  the  seam,  and  from  the  fact  that  it  was  of 
a  burred  color  without  any  indication  of  dust  or  anything  of 
that  kind  having  penel rated  the  seam,  I  concluded  that  it  had 
been  covered  so  that  it  was  impossible  for  an  inspector  to  de- 
tect it.  Mr.  Carson,  I  think,  can  verify  those  cases.  .  I  want 
to  make  these  remarks  merely  to  say  to  Mr.  Watts  that  I 
don't  think  he  ought  to  be  too  hard  on  his  inspectors  until 
they  can  clearly  show  that  the  man  has  been  negligent.  I  feel 
the  inspector  is  not  entirely  to  blame,  that  at  times  neither  he 
nor  any  one  else  could  determine  that  a  wheel  had  a  seam. 

^fr.  Carson:  For  Mr.  Watt's  benefit  I  want  to  say  on 
the  same  subject  that  some  time  ago  we  had  a  case  where 
there  was  18  or  20  inches  of  flange  broken  off  and  it  was  due 
to  longitudinal  seam.  Now,  in  order  to  see  just  how  much 
further  that  seam  went,  we  followed  it  very  closely  around  the 
tread  of  the  wheel  to  see  if  there  was  any  indication  at  all  of 
the  seam,  and  there  was  not.  Then  we  got  a  sledge  and  com- 
menced to  knock  off  part  of  the  flange,  and  we  knocked  off,  I 
suppose,  about  six  more  inches,  and  that  seam  still  continued, 
covered,  as  Mr.  Simons  says,  with  a  scale  so  that  you  could 
not  detect  it. 

Mr.  C.  V.  Slocum  :  T  want  to  be  heard  once  more  on  this 
question.  You  stated  in  your  remarks,  Mr.  Chairman,  that 
the  flange  wore  thin  in  four  years  and  the  seam  developed,  and 
then  the  flange  would  strip  off.  It  is  contended  by  very  many 
railroad  men  and  by  practically  all  car  wheel  manufacturers 
that  very  little  trouble  can  ever  be  experienced  from  car 
wheels  of  any  description  in  service  where  the}^  are  removed 
before  the  flange  wears  sharp  or  thin.  It  is  a  pretty  well  estab- 
lished fact  that  a  car  wheel  will  run  about  10,000  miles  for 
each  1-16  inch  of  wear.  And  when  the  wheel  has  worn  down 
j4-  inch — and  many  of  them  wear  ^,  and  I  have  seen  wheels 
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worn  down  so  far  that  there  was  no  chill  left — yet  if  that 
flange  should  strip  ofif  after  all  that  service  you  would  say  it 
was  a  poor  wheel  and  the  manufacturer  was  to  blame.  Manu- 
facturers are  beginning  to  refuse  to  guarantee  wheels  with 
sharp  flanges,  which  is  a  flange  that  is  worn  thin.  The  reason 
is  very  plain;  a  thin  flange  is  not  as  strong  as  a  full  sized  one; 
it  is  not  safe  in  service,  and  the  inspector  who  allows  a  wheel 
to  continue  in  service  after  the  flange  is  worn  thin  is  the  man 
who  takes  the  lives  of  passengers  in  his  hands ;  it  is  not  the 
manufacturer.  Careful_  inspection  and  the  removal  of  the 
wheels  when  worn  a  definite  amount ;  wear  which  indicates 
that  the  wheel  ought  not  to  be  safe  even  if  it  is ;  that  is  the 
time  to  remove  the  wheel. 

Chairman :  In  the  case  of  the  longitudinal  seams  I  have 
seen  it  has  not  always  been  where  the  flange  was  worn  so. 

Another  feature  is  that  the  Master  Car  Builders'  rules 
define  the  limits  and  it  is  taken  out  of  the  inspectors'  hands 
entirely. 

Mr.  C.  V.  Slocum  :  That  is  according  to  the  rule.  But 
you  know,  as  a  man  liandling  men,  that  the  man  ^^ho  carries 
your  template  which  tells  that  a  flange  is  thin  is  not  the  man 
that  always  takes  the  necessary  steps.  It  is  the  personal  equa- 
tion. How  is  any  sort  of  inspector  to  know  instantly  when  a 
flange  is  worn  out?  Sometimes  those  cars  go  out  and  they 
are  not  inspected  by  the  man  who  ought  to  inspect  them  for 
a  year. 

Mr.  J.  D.  ^Mcllwain  :  Hasn't  the  thin  flange  got  a  good 
deal  to  do  with  the  longitudinal  seam? 

Mr.  C.  V.  Slocum  :  If  the  President  would  like  me  to 
answer  that,  the  thin  flange  has  not  much  to  do  with  the  lon- 
gitudinal seam.  It  may  have  been  before  you  came  in  that  I 
explained  that  a  wheel  in  service  frequently  becomes  burned 
by  friction,  and  when  that  burning  happens  is  when  the  mis- 
chief occurs.  A  crack  is  formed  by  the  heat  expanding  the 
metal,  afterwards  it  cools  and  the  process  is  repeated  perhaps 
a  dozen  times  that  day,  and  finally  it  reaches  a  point  that  it 
can't  come  back  to  normal  conditions  again  and  it  pinches  ofif. 
Wheels  sometimes  come  into  Altoona  down  the  mountain  red 
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hot.  ami  if  a  crack  starts  then  it  will  never  weld  ivj^axu.  The 
subject  of  defects  and  damap:e  to  wheels  in  any  direction  is 
very  much  like  the  entire  railroad  business,  it  means  eternal 
viijilance.  Good  car  wheels  will  not  form  seams  in  fair 
service;  poor  car  wheels  sometimes  will.  Good  car 
wheels  do  not  break  in  fair  service;  they  will  not 
always  stand  runnini^  ofif  the  track  and  bumpin,?  over 
stones  and  brid.q-c  abutments.  P.ut  T  have  never  known 
of  a  case  if  car  wheels  were  made  upon  honor  and  of 
o-ood  material  and  faithfully  inspected,  with  a  man  at  the  head 
of  the  foundrv  who  knew  his  business  and  insists  upon  his 
svstem  bein^r  followed  up,  where  wheels  would  break.  Tt  is 
where  the  purchasincf  acfent  wants  to  save  2^  or  =;oc — and  he 
can  do  it  every  dav.  ATanufacturers  do  not  wish  to  make  anv 
wheels  unless  thev  make  cood  wheels,  as  thev  take  human 
life  in  their  hands  every  time  the  wheels  run,  for  there  is  at 
least  a  brakeman  on  every  train.  Nine  out  of  ten  manufac- 
turers would  prefer  to  make  o-ood  wheels  if  thev  can,  and  will 
make  them  if  thev  know  how.  Tmaofine  some  raHroad  super- 
intendent walkinsr  into  your  oflfice  and  savine,  "We  had  a 
broken  wheel  on  our  road  yesterday  that  killed  a  man.  You 
r^ade  that  wheel."  T  do  not  know  of  a  manufacturer  who  has 
ever  had  that  thinp-  said  to  him.  T  think  that  is  the  jrreatest 
tr'bnte  T  can  pay  to  the  car  wheel  manufacturers  to-dav.  Lon- 
eitudinal  seams  have  been  practically  wiped  out  of  existence 
in  ch'lled  car  wheels  in  the  past  year.  To  overcome  a  defect 
of  that  kind  vou  havp  first  to  learn  somethin.<T  about  it.  Tt 
came  upon  the  manufacturers  Hke  a  flash  out  of  a  clear  skv. 
Too.ooo  lb.  cars  had  never  been  used  before,  and  it  was  not 
the  correct  weisfht  of  wheel  that  was  used.  Thev  increased 
the  weiofht  so  lbs.,  which  is  about  8  per  cent.  The  railroad 
men  themselves  found  out  that  that  wheel  was  too  hVht.  The 
P.  R.  R.  have  chans^ed  their  specifications  witliin  a  vear.  Thev 
now  require  700  lb.  wheels,  where  they  formerly  took  wheels 
which  must  not  weiofh  less  than  ^QO  or  over  630  pounds.  The 
increase  is  a  step  in  the  ric;ht  direction. 

A  Alember :     Is  it  customary  to  keep  a  record  of  wheels 
that  they  give  a  thermal  test  to  see  if  there  is  a  greater  per- 
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centage  of  those  wheels  that  have  longitudinal  seam  than  those 
that  are  not  subjected  to  the  thermal  test? 

]\Ir.  Slocum  :  I  think  that  is  a  misapprehension  of  the 
methods  of  the  manufacturer.  In  supplying  car  wheels  we 
say  the  wheels  are  subjected  to  the  thermal  test  and  the  drop 
test.  When  you  sell  loo  wheels  you  present  103  to  the  rail- 
road inspector.  He  goes  through  the  103  and  selects  any  one 
up  to  three  that  he  cares  to  select,  and  he  chooses  any  wheels 
that  he  thuiks  weak  or  defective  or  anything  which  might 
cause  trouble  when  the  wheel  is  in  service.  In  other  words, 
he  tries  to  pick  out  the  weakest  wheel,  because  if  the  weakest 
wheel  stands  the  test  the  others,  it  is  assumed,  are  all  sate 
enough  for  service. 

One  wheel  is  subjected  to  the  drop  test  and  two  wheels 
to  the  thermal  test,  and  those  three  wheels  before  the  inspec- 
tion is  done  are  broken  up  and  never  go  into  service.  It  is 
the  100  wheels  (that  are  never  actually  tested,  except  by 
proxy)  which  go  into  service. 

A  record  is  kept  of  every  wheel  which  is  made.  All  rep- 
utable car  wheel  manufacturers  are  able  to  identify  their 
wheel.  There  is  a  record  of  the  date  the  wheel  was  made,  the 
moulder  who  moulded  it,  the  part  of  the  heat  in  which  it  was 
poured,  and  the  pattern  from  which  it  was  made.  P>ut  we 
have  no  record  of  what  a  wheel  does  in  service,  unless  by 
chance  it  happens  to  fail  to  make  its  mileage.  All  such  in- 
formation is  kept  in  the  railroad  ofifice  records. 

Mr.  D.  J.  Redding  :  I  would  like  to  ask  Mr.  Slocum  why  it  is 
if  the  longitudinal  seam  is  caused  by  over-heating,  that  the 
seam  only  extends  from  six  to  ten  inches;  why  doesn't  it  go 
all  around  the  wheel  when  the  wheel  is  heated  equally  all 
around? 

Mr.  Slocum  :  That  is  a  more  difficult  question.  There 
are  vagaries  in  metals  as  there  are  hi  men.  and  a  wheel  some- 
times has  a  weak  spot,  and  when  there  is.  the  brake  shoe  is 
Dretty  apt  to  find  it.  The  seam  could  rrenerallv  probablv  be 
found  all  the  wav  around  the  circumference  of  the  wdieel  if 
the  fracture  or  heat  continued  the  same  around  the  wheel. 
The  portion  of  flange  which  comes  oflf  is  due  perhaps  to  the 
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fact  that  the  wheel  has  at  some  time  been  slid  along  the  rail 
and  the  seam  begins  to  develop  at  that  point  at  that  time, 
then  when  it  is  heated  the  next  time,  it  receives  more  strain, 
and  acts  the  same  as  any  other  metal  which  has  cracked,  it 
never  heals. 

Chairman  :     If  there  is  nothing  further  wc  will  close  the 
discussion. 

Meeting  adjourned. 


EDWARD  KERR.  President.  W.  R.  BROWN   Supt.  G.  W.  GOSSER.  Sec'y  and  Treas. 

immiiE  mm  (o. 


BRASS  ay  Bliflll/t  rOOitKi 

M  ii  Bronze  (astiii?5  ot  [yerf  De5([iptioii. 

him  km  aod  in  km\  Dearinjs  i  S0\i 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Dally  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  KELSO  TENDER  COUPLER. 


MJ 


Pivoted  liead,  no 
springs.  Has  a  "lock- 
set,"  making  it  un- 
necessary to  lock  up 
uncoupling  lever  to 
retain  the  lock  in  an 
uncoupled  position 
when  shifting  in  yards. 
The  same  member 
which  acts  as  a  "lock- 
set"  in  an  uncoupled 
position  also  acts  as  a 
"lock  to  the  lock" 
when  in  a  coupled  pos- 
ition. Locking  mech- 
anism fitted,  if  desir- 
ed, with  "  spnde  han- 
dle" lifter  to  facilitate 
manipulation  by  hand. 
Same  coupler  also  fur- 


nished for  freight  car  sevice.     Made  of  either 

/VlrtLLEABLE  or  Cf\ST  STEEL. 

Manufact»j;ed^xcl^ively  by       J^g    McCONWAY    &    TORLEY    CO., 

PITTSBURGH,  PA. 


NILES  TOOL  WORKS,  HAMILTON,  D. 


EXTRA  HEAVY  TOOLS  FOR  RAILWAY  SHOPS. 

MACHINE  TOOLS  OF  EVERY  DESCRIPTION. 

OKKICKS  : 

NEW  YORK.         PHILADELPHIA,  PITTSBURG,  CHICAGO-WESTERN, 

136  Liberty.         21st  and  Callowhill  Sts.         Carnegie  Bdg.  Union  Bdg. 


M.  M.  roniKAN.  President. 

\V.  Hai:ky  Bi;o\vn,  Vicf  President. 


.ToHX  H,  \Vui;t/,  Secretary  and  Treasurer 
J.  .S.  Xewmykk,  General  Manajrer. 


WASHINGTON  COAL  &  COKE  CO. 

General  Office:     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.        -        COKING, 


WASHINGTON 
CONNELLSVILLE  COKE. 


FURNACE. 


FOUNDRY. 


CRUSHED. 


Shipments  via  B.  &.  O.  Railroad  and  P.  &.  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,  PA. 

N.  p.  HYNDMAN,  Sales  Agent.    H.  R.  HYNDMAN,  Ass't  Sales  Ag't. 


Pintsch  Light         Steam  Heat 


In  use  on  105,000  Cars  4,500 
Locomotives  and  1,150  Buoys 
in  Europe  and  America,  and 
adopted  as  the  standard  lif^ht- 
ing  system  by  the  great  sleep- 
ing car  company. 


Used  by  one  hundred  Rail- 
roads in  the  United  States  and 
adopted  as  standard  l)y  the 
great  sleeping  car  coinpiiny. 
Automatic  Straight  Port  Couplers 


MIUHyHJilliTIIKiCO. 


New  York       Chicago         St.  Louis 

Gen'l  Ollices        1017  lUl") 

160         Monadnock  Union  Trust 

Broadway      Building  Building 


Pneumatic  Drills,  Hammers,  Hoists 

aad  every  variety  of 

Labor  Saving  Machinery. 


Complete   Air   Plants  Installed 
and  Guaranteed. 

Air  Compressors 

For  Every  Purpose. 


WRITE  FOR  CATALOGUE. 


Chicago  Pneumatic  Tool  Co. 

Fisher  BIdg.,  Chicago.  95  Liberty  St.,  New  York 

Pittsburg  Office,  Empire  Building. 


Steel  Tired  Wheel 

Company 

MANUFACTURERS  OF  ALL  KINDS  OF 

STEEL    TIRED    WHEELS 

FOR    RAILROAD    SERVICE. 

General  Office, 

Empire    Building,    71    Broadway    N.  Y.    City. 

CORRESPONDENCE    SOLICITED. 


TAYLOR  vo^HiRE  STAY-BOLT  IRON 

PISTON    RODS  and   AXLES 

Used  by  the  Leading  Railroads 

R.  MUSHET'S  "S'fpEEr  STEELS 

Doing  More  Work  than  any  other  Known  Steels 


THESE  GOODS  ARE  THE  STANDARD  OF  EXCELLENCE 


Sole  Represenatives  in  the  United  States,  Canada  and  Mexico 

B.  M.  JONES  &  CO. 

No.  159  Devonshire  Street,  BOSTON. 

No.   143  Liberty  Street,  NEW  YORK. 

AMERICAN  LOCOMOTIVE  COMPANY, 


BUILDERS  OF 


SINGLE    EXPANSION   AND   COMPOUND   LOCOMOTIVES, 


FOR  ALL  CLASSES  OF  SERVICE. 


OWNING    AND    OPERATING 


Schenectady  Locomotive  Works,     Cooke  locomotive  Works, 


Schenectady,  N.  Y. 

BROOKS    LOCOMOTIVE   WORKS, 

Dunkirk,  X.  Y. 

PITTSBURG  Locomotive  Works, 

Alleglii'ny.  Pa. 

RICHMOND  Locomotive  works, 

Richmond.  Va. 

r 


Paterson,  N.  J. 
RHODE    ISLAND  WORKS, 

Providence,  R.  I. 
DICKSON    LOCOMOTIVE  WORKS, 

Scranton,  Pa. 
MANCHESTER  LOCOMOTIVE  WORKS. 

Manchester,  N.  II. 


GENERAL    OFFICES"     25  BROAD    ST.     NEW    YORK. 


MANNING,  MAXWELL  &  MOORE 


ROBT.  A.  BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Railway  and  Machinists'  Tools  and  Supplies  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

THE  FRANKLIN  MFG.  CO., 

C.  J.  S.  MILLER.  President, 

FRANKLIN.         -        -        PA. 

Asbestos    Railway  85%   Magnesia  Boiler 

Supplies.  \(/  Lagging. 

Perfection   Journal   Box    (fS  Train  Pipe  Coverings. 
Packing  (Patented.)  Papers,  Packings,  Etc. 


THE  INTERLOCKING 

Brake  Shoe 


Scrap  from  Christy  Type  of  Shoes 


Wears 

Entirely 

Out 


SAFETY. 

ECONOMY 


'.,   f3 


About  10  lbs.  each  from  all  types 


1 


a   f 


All  that  is  left  of  the  Interlocking  Shoe  after  use— about  3  ozs 


THE  MANUFACTURERS'  RAILWAY  SUPPLY  CO.,  inc. 


GENERAL    OFFICE, 
CHICAGO. 


WORKS 


/West  Harvey     Ills. 
I  BucYRus,  Ohio. 


3ieei  Cars 


Their  preservation,  from  corrosion  is  one  of  the  problems  to-day. 

THE  USB  OF 

"HIGH  STANDARD"  METAL    PRESERVATIVES  — 
Red  Lead  Metal  Preservative,  Black  Metal  Coating,  Etc., 
on  thousands  of  these  cars  proves  that  they  give  best  results  at  fairest  cost. 

Our  Neiv  R.R.   Cnlor  Book  erplams  fuU}/. 


The  Lowe  Brothers  Company, 


NEW  YORK. 


KANSAS  CITY. 


Peerless  Rubber  manufacturing  £o. 


UPPI 


-'<r*j-/jv,-.(a-<ivi3 


i-Jr^OaSSGiMf-i^J.  »Jn3^ 


\^^1.^^V^^  kVR^^k^V^^A 


i  \  I 

i   I  I 


lK\2  34  567e)9\0\\\2l^ 
^f?l234567a9IOIII2lo5 

Manufacturers  FlnB  Meclianical  Rubber  Goods  for  Railroad  Equipment  ^^^^l''Z^^- 


J.    L.    HUKILL. 

PREIST.    Ac  the; AS • 


R.    F.    HUNTER, 

V.    PROST. 


R.    J.    EVANS, 

SECT. 


HuE^iLL  -  Hunter  Co.. 


RAIL  ROAD,  MILL  and 


GENERAL    SUPPLIES, 


No.   20   WOOD   STREET, 


PITTSBURG,  PA. 


AGENTS    FOR    .    .    . 

GUTTA   PKROHA  and  KUBBER   MFG.  CO. 
NORWICH  BELT  MFG.  CO. 
FORSTERS'   SPLIT  PULLEYS. 
ACME   BALL   BEARING   JACKS. 
INTERLOCKING    BRAKE   SHOE. 


BELL,  TELEPHONES 
OOXJRT  305I 
"  820 


ACRPT    ^^  ^^^^  ^^^^  ^"^  HIGHEST    GRADE    TOOLS.     . 
rAu  I     LOCOMOTIVE  AND  MACHINE  SHOP  TOOLS  OUR  SPECIALTY. 


DRILLS  —   REAMERS   —  TAPS  —   CUTTERS   —   SPECIAL  TOOLS. 
TRADE -^^^  MARK  Established  1874. 

CLEVELAND  TWIST    DRILL    CO. 

CLEVELAND. NEW  YORK.  CHICAGO. 

^  Car  Wheels 

are  made  by  the 

Keystone  Car  Wheel  Company 

PITTSBURG,  PA. 

The  Widest  Experience. 
The  Best  Results. 


Every  Wheel  Guaranteed. 

Main  Office:    1201  Park  Bnildins,  Pittsbnre. 
Eastern  Office  :    807  Girard  Bnilditie,  Philadelphia. 

Works  on  the  Lines  of  the 
B.  &  0.  R.  R.         P.  &  L.  E.  R.  R.         P.  R.  R, 

C.  V.  SLOCUM,  President.  W.  W.  LOBDELL,  Vice  President. 

L.  B.  WHITNEY,  Treasurer.  W.  L.  ELKIN9,  Secretary 
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Pennsylvania  Car  Wheel  Co. 


MANUFACTURERS    OF 


THE  HIGHEST  GRADE .... 
GHILLED  IRON  CAR  WHEELS 

For     Steam,     Electric     Railways,     and     Mill    Service. 


THE    LARGEST    OUTPUT 

and    BEST    EQUIPPED    PLANT 

in    THE    WORLD. 


General  Ofrice, 

Tradesmen  Building, 

PITTSBURG,  PA. 


Works, 


Preble  Avenue, 

ALLEGHENY,  PA. 


Damascus  Bronze  Co.  PfHi^^r^fi- 


Damascus  Nickel  Bronze  Locomotive 
Castings  are  guaranteed  to  give  50  % 
greater  mileage — save  25  '/c  in  oil — at 
no  time  heat  to  cut  or  char  &.n  axle 
orpin.       0     0   ^     iS     0     0     iS> 


Damascus  Bronze — Castings  and  Ingot 
Phosphor  Bronze — Castings  and  Ingot 
Phosphorized  Copper. 
Babbit  Metals  —All  Grades. 


610BE 

SPECIFY  "DAMASCUS  ^«^^m  NICKEL  BRONZE." 


BRAND. 


70 
TONS  11  n  J  DAY 

MAKING     A     SPECIALTY    OF 

RAILROAD    MALLEABLES 

We  know  that  our  Iron  is  more  uniform  and  bel- 
ter adapted   for  Severe  Service  than  that 
made  in  a  general  jobbing  foundry. 

WE     SOLICIT     INQUIRIES     AND     BLUE     PRINTS     FROM 
RAILROADS     AND     INDEPENDENT     CAR     OWNERS. 

Pennsylvania  Malleable  Company, 

GENERAL  OFFICES,  WORKS, 

FRICK  BUILDING,  PITTSBURG,  PA.  McKEES  ROCKS,  PA. 

WE  ARE  NOW  CASTING 

400  WHEELS  DAILY 

AT    OUR   NEW   CAR   WHEEL    FOUNDRY,  AND  ARE    BOOKING 
ORDERS  FOR  IMMEDIATE  DELIVERY. 

CENTRAL  CAR  WHEEL  CO. 

PITTSBURG,  PA. 

General  Offices,  Frick  Building. 


^«sv>v»  t»«''';^«  <^OMP^jf^ 


25  WEST  330  ST 
NEW   YORK. 


works: 

,DEPEW,  N.  Y. 


^^4No  RAILWAY  CAR^^^ 


MFeTarlastii2 


Preserves  and  protects  iron  and  steel  and  saves  money  in  the  painting. 
Write  today  for  the    "B-3"  booklet,    it    describes    Metaiastic    fully. 

wThe Sherwin-Williams  Co. 

SPECIALISTS    IN   PAINTS    AND    VARNISHES  FOR  RAILWAY  USES. 

CLEVELAND,  NEW  YORK,  BOSTON,  SAN  FRANCISCO,     MINNEAPOLIS  TORONTO. 

CHICAGO,  NEWARK,  KANSAS  CITY,    LOS  ANGELES,  MONTREAL,  WINNIPEG. 


in 
/  ' 

WITHOUT    LUBRICATION— ADEQUATE 
AND  EFFICIENT   LUBRICATION. 

there  is  a.,  necessity  for  greater  power  and 
power  costs  money.  In  this  day  of  strenuous 
competition  every  saving  of  a^  cent  means 
ultimate  profit  on  the  unit  of  production 
Wisconsin  Graphite  Lubricant  insures  against 
stoppage  of  Machinery  —  against  heated 
journals — it  does  not  drip  off  or  burn  out — it 
saves  wear  on  bearings.  May  we  send  you  a 
free  sample. 

ADDRESS,  BOX-34, 

WISCONSIN  GRAPHITE  COMPANY, 

North  Side,  Pittsburg,  Pa. 


^  he    JlmeHcan   S^rake    Shoe 
and    J'oundnj    Company. 

SBroadioay-Sfiaiden  jCane  building,  Dleiv  ^ork. 
'Western  linion  S^uilding,  Chicago. 

OPERATING  THE  PLANTS  FORMERLY  CONTROLLED  BY  THE 

Ramapo  Foundry  Company,  Mahwah,  N.  J. 

The  Lappin  Brake  Shoe  Company,   Bloomfield,   N.  J.  and 

Buffalo,  N.  Y. 
The  Corning  Brake  Shoe  &  Iron  Works,   Corning,  N.  Y. 
The  Sargent  Company,  Chicago  Heights,  111. 
Ross-Meehan  Foundry  Company,  Chattanooga,  Tenn. 

Manufacturers  of  Brake  Shoes  under  the  Sargent,  Diamond 
"S",  Lappin,  Corning,  Streeter,  Herron,  Card  well  and 
other  patents.   Also  miscellan. ous  iron  and  steel  castings. 


Nathan  ManufacturingCo. 

92  and  94  Liberty  Street,  New  York. 
180  Old  Colony  Building,  Chicago. 

MONITOR  INJECTORS  FOR  LOCOMOTIVES. 


Sight-Feed  Lubricators. 

All   Specially  arranged   for   High-Pressure   Engines. 
STEAM    FIRE  EXTINGUISHERS  for  Switching  and  Yard    Engines, 

Boiler  Washers,  Boiler  Testers,  Rod  and 
Guide  Oil  Cups,  Etc. 

Latrobe  Steel  Company, 

URERS      OF 

TIRES 


MANUFACTURERS      OF 


LOCOMOTIVE   AND 

CAR    WHEEL 

AND  WELDLESS  STEEL  FLANGES  FOR  HIGH 
PRESSURE  STEAM,  WATER  OR  GAS  LINES. 

Main  Office:     1200  Girard  Building,  Philadelphia. 

Branch  Office:     1506  Bowling  Green  Offices,  II  Broadway,  New  York. 


NATIONAL  TUBE    COMPANY 

Manufacturers  ^f  ■■ 

High  Grade  Wrought  Iron 

/\r\  and  Steel 

1 T  i 

Tubular  Goods. 


Merchant  Pipe. 

steam,  Gas  and  Water  Pipe, 
Black  and  Galvanized. 
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MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 
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JOSEPH  DIXON  CRUCIBLE  COMPANY, 

JERSEY    CITY,    U.    S.    A. 
D.    M.    HOWE,    LEWIS    BOCK,    PITTSBURGH, 

Will  send  upon  request,  a  set  of  n-iailing  card,  illustrating 
notable  steel  railroad  bridges  protected  with  Dixon's  Silica- 
Graphite    Paint. 
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and  Locomotive. 
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Malleable  Iron  Castings 
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CLEVELAND.        CHICAGO.        INDIANAPOLIS.        TOLEDO.        SHARON. 
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Westinghouse 
Friction    Draft   Gear. 


The  Westinghouse  Friction  Draft  Gear  is 
a  gradually  applied  and  automatically 
released  frictional  resistance  which  absorbs 
the  shocks  delivered  to  train  during 
buffing  and  pulling  operations 


Manufactured  by 

The  Westinghouse  Air  Brake  Co. 

Pittsburg,  Pa. 


Builders  of  the  Air  Brake. 


The  Buckeye  Heater, 

FOR  RAILROADS  IS  INDISPENSIBLK. 

FOR  REPAIRING  STEEL  CARS. 

FOR  BRIDGE  REPAIRS. 

FOR  STRAIGHTENING  ENGINE  FRAMES. 

FOR  REMOVING  TIRES  AND  CRANK  PINS. 

FOR  BOILER  WORK 

For  Heating  Sagged  ^ 
Ends,  Crown  Sheets, 
Laying  on  Patches, 
Closing  up  Laps 
around  Water  Legs 
and  Openings. 

PIPE   WORK, 

Bending  and  Flanging 
Large  Pipe. 
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From  800  to  5,000  Candle  Power  From  OiL 

Useful  at  wrecks,  in  repair  yards,  for  track  laying  or  any 
place  where  a  portable  light  is  required.  A  4,000  c.  p.  light 
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J.  D.  MclLWAIN  &  CO.,  Sales  Agents, 
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PROCEEDINGS  OF  MEETING, 
DECEMBER  26,  1902. 

The  meeting  was  called  to  order  at  2  o'clock  P.  M.  at  the 
Hotel  Henry,  Pittsburgh,  Pa.,  with  President  J.  H.  AlcConnell 
in  the  chair. 
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The  following  gentlemen  registered: 
MEMBERS. 


Anderson,  Thos. 
Brown,  Jno.  T. 
Conway,  J.  D. 
Ford,  D.  W. 
Francis,  Jno.  S. 
Gilbert,  E.  B. 
Holbrook,  D.  O. 
Howe,  David  M. 
Hukill,  J.  L. 
Hunter,  R.  F, 
Hyndman,  F.  T. 
McConnell,  J.  H. 


McFeatters,  F.  R. 
Mcllwain,  J.  D. 
Noble,  D.  C. 
Porter,  Chas. 
Postlethwaite,  C.  E 
Rank,  O.  P. 
Richardson,  W.  P. 
Slocum,  C.  V. 
Slocum,  A.  W. 
Synnestvedt,  Paul. 
Turner,  L.  H. 


Wright,  R.  V. 

VISITORS. 
Blair,  A.  C.  Milliken,  I.  H. 

Davis,  T.  R.  Smith,  S.  B. 

The  minutes  of  previous  meeting  being  printed,  the  read- 
ing of  them  was  dispensed  with. 

Secretary  Conway  read  the  list  of  names  of  applicants  for 
membership  in  the  Club,  as  follows : 

Orrin  Fitzgerald,  Draughtsman,  Pittsburg  &  Lake  Erie  Rail- 
road Company,  General  Office,  Pittsburgh,  Pa. 
Wm.  J.   Post,  Auditor,  Union   Railroad   Company,   Carnegie 

Building,  Pittsburgh,  Pa. 
Edgar  S.  Low,  President  and  General  Manager,  Edgar  S.  Low 

&  Co.,  Empire  Building,  Pittsburgh,  Pa. 
Thos.  R.  Davis,  Representative,  Wisconsin  Graphite  Company, 

Wilson,  Pa. 
J.  L.  Hurley,  Draughtsman.  General  Office,  Pittsburgh  &  Lake 

Erie  Railroad  Company,  Pittsburgh,  Pa. 
Harry     Vissering,     Superintendent,     American     Locomotive 

Sander  Company,  Great  Northern  Building,  Chicago,  111. 
Hiram  J-  Slifer,  General  Superintendent,  Chicago,  Rock  Island 

&  Pacific  Railway  Company,  Chicago,  111. 
E.  W.  Summers,  Structural  Engineer,  312  Arlington  street, 

Youngstown,  O. 
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C.  O.  Orchard,  Superintendent  Shipping  Department,  Carne- 
gie Steel  Company,  Pittsburgh,  Pa. 
W.  B.  Trainer,  Assistant  Superintendent,  Blooming  Depart- 
ment, Carnegie  Steel  Company,  Pittsburgh,  Pa. 
I.  H.  Alilliken,  Representative,  AlcConway  &  Torley  Company, 

Pittsburgh,  Pa. 
A.  C.  Blair,  Secretary  and  Treasurer,  Youngstown  Car  Manu- 
facturing Company,  Frick  Building,  Pittsburgh,  Pa. 
C.  A.  Palmer,  Bookkeeper,  Youngstown  Car  Manufacturing 

Company,  Frick  Building,  Pittsburgh,  Pa. 
G.  H.  Fall,  C.  C,  Youngstown  Car  Manufacturing  Company, 

Youngstown,  O. 
W.  H.  McCormick,  Representative,  Wisconsin  Graphite  Com- 
pany, Allegheny,  Pa. 

President :  Gentlemen,  after  these  names  have  been  sub- 
mitted to  the  Executive  Committee  and  by  them  approved, 
these  gentlemen  will  become  members  in  full  standing  in  this 
Club. 

The  Cha,ir  announcing  that  the  consideration  of  the 
amendments  to  the  By-Laws  which  were  duly  submitted  at 
the  last  meeting  would  be  in  order,  the  three  amendments  pro- 
posed were  then  read  by  the  Secretary. 

Upon  motion,  the  first  amendment  proposed,  which  reads 
as  follows :  "That  Section  i  of  Article  I.,  By-Laws,  be  changed 
to  read  'at  8  o'clock  P.  M.,'  instead  of  '2  o'clock  P.  M.,'  "  was 
adopted  unanimously. 

Upon  consideration  of  the  second  proposed  amendment : 
Mr.  J.  D.  Mcllwain :  The  Secretary's  method  of  distrib- 
uting the  Club  funds  to  meet  requirements,  such  as  postage 
and  entertainment,  is  to  be  commended.  I  do  not  see  why  it 
would  not  be  a  good  idea  to  make  the  dues  straight  $3.00  per 
year,  appropriating  $1.00  for  subscription  to  the  club  journal 
and  an  amount  not  to  exceed  $1.00  for  entertainment.  How- 
ever, I  shall  favor  the  move  in  any  shape  it  may  be  put. 

The  motion  being  put  to  adopt  the  second  proposed 
amendment,  which  reads  as  follows  :  "That  Section  i  of  Arti- 
cle III.,  By-Laws,  be  changed  to  read  'the  dues  of  members 
shall  be  $2  per  annum,  $1  of  same  to  apply  to  subscription  for 
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club  journal,  payable  in  advance,  on  or  before  the  fourth  Fri- 
day of  September  each  3'ear."  The  said  amendment  was 
adopted  as  read. 

Upon  discussion  of  the  third  proposed  amendment: 

Mr.  R.  V.  Wright :  I  hardly  think  it  wise  to  make  this 
additional  assessment  in  quite  this  form.  There  are  very  few 
of  us  who  can  attend  the  regular  meetings.  A  large  percent- 
age of  our  members  are  scattered  about  the  country  and  can 
not  be  here  often ;  and  it  seems  hardly  right  to  make  them  pay 
for  feeding  us.  I  would  not  object  to  it  if  the  $i  was  appro- 
priated to  cover  the  expense  of  an  annual  banquet,  because 
then  all  of  our  members  could  have  part  in  it. 

Mr.  L.  H.  Turner:  It  is  every  member's  privilege  to  be 
present.  Because  most  of  us  could  not  get  here  in  the  after- 
noon, it  was  thought  best  to  have  the  meetings  in  the  evenings, 
and  a  little  refreshment,  as  is  the  practice  in  the  New  York  Club, 
and  possibly  some  others.  A  contribution  of  $1  a  year  is  quite 
small,  and  I  am  sure  that  any  of  our  members  would  not  ob- 
ject to  paying  it,  even  though  he  could  not  be  here  himself,  to 
assist  in  making  the  meetings  pleasant. 

The  motion  to  adopt  the  third  proposed  amendment,  which 
reads  as  follows:  "That  an  extra  assessment  be  made  upon 
each  member  annually  of  $1  to  provide  light  refreshments  for 
each  meeting,"  being  put,  was  carried  without  dissent. 

Secretary:  Several  meetings  since,  I  called  attention  to 
the  fact  that  there  would  be  an  interchange  subscription  priv- 
ilege, among  certain  Clubs  throughout  the  United  States,  for 
the  various  Club  journals.  The  matter  at  that  time  w^as  not 
taken  up  formally  and  acted  upon.  I  have  since  had  commu- 
nications from  some  of  the  Railway  Clubs  wherein  they  have 
asked  us  to  put  them  on  our  mailing  list  for  copies  of  our  Pro- 
ceedings. I  should  like  to  have  our  Club  act  upon  this  ques- 
tion. 

The  arrangement  is  this,  that  any  member  of  this  Club 
desiring  a  journal  of  any  of  the  other  Clubs  belonging  to  the 
Association,  can  procure  the  same  at  the  actual  cost  of  print- 
ing to  that  Club ;  and  likewise  members  of  other  Railway  Clubs 
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are  to  have  the  privilege  of  purchasing  from  us  as  many  jour- 
nals as  they  may  desire  at  actual  cost  to  us. 

]\lr.  R.  V.  Wright  moved  that  the  Secretary  be  instructed 
to  interchange  journals  with  other  Clubs  according  to  this  un- 
derstanding. 

A  Member  :  The  Secretary  could  f)nly  do  tliis  through  the 
members,  as  I  understand  it.     How  is  that? 

Secretary:  The  Secretaries  of  the  different  Clubs  furnish 
the  lists  and  pay  for  them  ft'om  Club  funds,  and  collect  the 
amounts  from  the  different  members  ordering  the  copies. 

The  motion  to  instruct  the  Secretary  as  above  indicated, 
being  put,  was  carried  unanimously. 


THE  ESSENTIALS  OF  A  GOOD  DRAFT  GEAR. 


BY  MR.  K.   M.   HERR,  MANAGER  WESTINGHOUSE  AIR  BRAKE  CO. 


The  term  "  draft  gear"  is  frequently  used  to  mean  either  the 
whole  or  some  important  part  of  that  portion  of  a  car  through 
which  the  stres.ses,  occasioned  by  either  pulling  or  pushing  the 
car  by  its  draw-bar,  must  pass  to  the  car  framing.  It  seems, 
therefore,  important  to  first  define  the  term  "  draft  gear." 

My  definition  would  be  the  broad  one  covered  by  the  .state- 
ment alread}'  made,  viz. :  The  draft  gear  is  that  part  of  the  car 
transmitting  to  the  framework  of  the  car  body  the  pulling  and 
pushing  stresses  imposed  upon  the  draw-bar.  This  draft  gear 
is  compo.sed  of  three  essential  parts. 

I.  The  draw-bar  with  its  yoke  and  followers  or  other  means 
of  transmitting  pulling  and  pushing  stresses  to  the  second  or 
yielding  portion  of  the  draft  gear. 

II.  The  yielding  portion,  usually  a  spring  or  substitute 
therefor,  interposed  between  the  draw-bar  and  attachments  and 
the  third  or  fixed  portion  of  the  draft  gear. 

III.  The  fixed  portion  or  draft  gear  attachments  to  the 
framing  of  the  car. 

Having  now  the  draft  gear  composed  of  the  draw-bar,  the 
yielding  portion,  and  the  attachments  to  the  car,  what  should  be 
said  to  be  the  essentials  of  a  good  draft  gear. 
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This  more  than  any  other  part  of  the  car  structure  is  sub- 
jected to  severe  shocks  and  stresses  both  of  tension  and  compres- 
sion. It  is,  therefore,  manifest  that  great  strength  is  of  prime 
importance.  A  designer  with  the  object  of  the  greatest  possible 
strength  in  the  draft  gear  would  make  the  draw-bar  of  the 
strongest  possible  material,  see  that  its  attachments  were  al.so  of 
the  proper  cros>  section  to  withstand  fully  as  great  stres.ses  as  the 
bar.  and  that  they  were  secured  to  the  car  framing  firmly  with 
bolts,  keys,  and  other  accessories  arranged  to  distribute  the 
stresses  transmitted  to  the  car  sills  as  advantageously  as  possible. 
Such  a  design  would  leave  ont  entirely  the  second  or  yielding 
portion  of  the  draft  gear  because  it  is  much  easier  to  attach  a 
draw-bar  to  the  car  framing  directly  than  by  interposing  a  spring 
or  other  jdelding  member  between  the  draw-bar  and  the  car. 
Not  only  this,  but  were  pulling  and  pushing  stre.s.ses  only  to  be 
considered,  the  interposition  of  this  spring  would  surely  make  a 
weaker  and  less  secure  attachment.  Is  this  jdelding  portion  then 
a  non-essential  to  a  good  draft  gear  which  can  be  omitted  or  have 
we  failed  to  consider  some  condition  affecting  its  design? 

Slight  consideration  will  disclose  the  omission.  The  pulling 
and  pushing  strains  imposed  on  the  draw-bar  are  not  gradually 
applied  but  generall}^  come  as  shocks  or  blows.  It  is  well  known 
that  the  destructive  effect  of  a  blow  is  greatly  ircreased  when  it 
is  delivered  against  a  rigid  bod 3^  and  correspond ingl 3^  decreased 
when  the  thing  struck  is  yielding.  It  is,  therefore,  clear  that 
another  essential  of  a  good  draft  gear  is  interposed  yielding  le- 
sistance. 

It  was  formerly  supposed  that  if  this  yielding  portion  of  the 
draft  gear  was  equal  to  or  slightly  in  excess  of  the  tractive  effort 
of  the  locomotive  hauling  the  cars,  ample  provision  had  been 
made.  Were  the  strains  imposed  upr  n  draft  gear  never  greater 
than  the  tractive  power  of  the  locomotive  drawing  the  train,  a 
yielding  portion  of  the  draft  gear  equal  or  slightl)-  in  excess 
thereof  would  be  sufficient.  Unfortunately  for  the  simplicity  of 
our  design,  this  is  not  the  case.  Owing  to  the  enormous  weight 
of  modern  cars  and  locomotives,  these  bodies  when  once  set  in 
motion  have  in  themselves,  by  reason  of  such  motion,  an  amount 
of  energ}'  or  capacity  to  exert  strains  and  stresses  in  their  draft 
gear  compared  with  which  the  tractive  power  of  the  most  power- 
ful locomotive  is  small.     Witness  the  ease  with  which  trains  are 
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often  broken  in  two,  three  or  more  parts  in  passing  through  sags 
or  over  "  hog  backs." 

The  forces  which  cause  this  damage  are  not  gradually  ajD- 
plied  on  the  draft  gear.  They  usually  come  as  blows  caused  by 
bodies  of  great  weight  moving  with  moderate  velocities.  In  fact 
the  weights  of  modern  cars  and  locomotives  are  so  great  that  un- 
less the  speed  with  which  they  come  together  is  moderate,  no 
draft  appliance  even  with  the  great-.st  possible  amount  ot  yield- 
ing resistance  interposed,  can  withstand  the  shock.  In  fact,  as 
instanced  above,  their  strength  is  sometimes  exceeded  usually 
because  of  yielding  resistance  of  inadequate  capacity. 

It  is  of  great  importance  to  keep  carefully  in  mind  the  dif- 
ference in  effect  produced  by  the  impact  of  bodies  moving  with 
different  velocities.  We  are  as  likely  to  reach  erroneous  conclu- 
sions in  designing  draft  gears  if  we  reason  from  the  effect  of  im- 
pact from  bodies  of  too  high  as  of  too  low  velocity.  Not  only, 
therefore,  is  the  yielding  portion  an  essential  part  but  it  is  so 
essential  that  no  draft  gear  without  it  could  long  endure.  It  is 
also  evident  that  the  amount  of  yielding  resistance  formerly  ad- 
equate becomes  entirely  inadequate  with  the  heavier  cars  and 
locomotives  and  the  stronger  and  more  rigid  car  bodies  now 
used. 

Can  this  greater  yielding  resistance  be  obtained  satisfactorily 
by  simply  increasing  the  number  or  strength  of  the  springs  for- 
merly used  with  good  results  ?  Within  certain  limits  only  can 
this  be  done,  for  it  must  be  remembered  that  when  a  spring  is 
compressed  it  contains  an  amount  of  stored  energy  capable  of 
doing  work  or  increasing  stres.ses  in  the  parts  confining  it  just  as 
surely  as  the  moving  body  of  the  car  or  locomotive  itself.  The 
strains  these  springs  are  able  to  and  do  exert  are  practically  equal 
to  the  force  which  compressed  them.  Inasmuch  as  cars  must  be 
run  in  trains,  where  the  draft  springs  act  one  upon  another  the 
cumulative  effect  of  the  recoil  of  a  number  of  such  powerful 
springs  cumulating  at  some  point  in  the  train,  would  result  in 
stresses  so  high  that  the  other  parts  of  the  draft  gear  could  not 
withstand  them  even  if  such  stresses  were  not  increased,  as  they 
often  are,  by  the  power  of  the  locomotive  drawing  the  train. 
This  action  often  results  in  the  breakage  of  couplings  when  long 
trains  especiall}-  of  empty  cars  are  stopped  at  high  speed  by  an 
emergency  application  of  the  air  brake. 
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It  is,  therefore,  essential  not  only  that  the  yielding  portion 
of  the  draft  gear  be  of  large  capacity  but  that  it  should  have  lit- 
tle reaction  or  recoil. 

Now,  having  the  strongest  possible  draw-bar  properly  ar- 
ranged with  an  adequate  amount  of  yielding  resistance  with  min- 
imum recoil,  the  third  or  fixed  portion  of  the  draft  gear  should 
be  made  of  the  strongest  available  materials  and  secured  to  the 
sills  of  the  car  in  such  a  way  as  to  bring  the  heavy  strains  of 
pulling  and  the  still  heavier  buffing  stresses  upon  the  parts  of  the 
car  best  adapted  to  receive  them. 

No  specific  rules  can  be  laid  down  as  the  design  of  cars  is  so 
different  that  the  disposition  of  these  attachments  so  the  various 
stresses  come  on  those  parts  of  the  car  which  can  best  resist  them, 
is  the  great  essential.  It  is  also  essential  that  the  draft  gear  at- 
tachments, or  the  so-called  fixed  portion  should  be  so  designed 
as  to  admit  of  proper  inspection  and  facility  in  making  repairs  or 
renewals. 

The  essentials  of  a  good  draft  gear,  therefore,  are: 

I.  A  draw-bar  of  the  strongest  material  to  resist  blows, 
jerks,  etc.,  with  secure  attachments  to  transmit  stresses  received. 

II.  Adequate  yielding  resistance  with  minimum  recoil,  se- 
curely housed. 

III.  Fixed  attachments  to  the  car,  strong  and  well-designed 
for  ease  of  inspection  of  the  gear,  and  well  secured  to  the  car  so 
as  to  distribute  and  dispose  of  all  stresses  as  advantageously  as 
possible. 


THE  ESSENTIALS  OF  A  GOOD  DRAFT  GEAR. 


BY    MR.    ROY    V.    WRIGHT,    M.  E.,   P.   &  L.  E.   R.   R. 


The  fact  seems  to  be  generally  recognized,  among  railway 
mechanical  men,  that  the  ordinary  spring  draft  gear  is  too  light 
for  the  heavy  service  now  required  of  it.  The  high  capacit}' 
cars,  and  the  large  locomotives  now  generally  used,  and  in  the 
case  of  the  steel  cars,  the  stiff  construction,  have  shown  it  to  be 
defective  in  many  respects.  A  careful  study  of  the  conditions 
and  requirements  to  be  filled  lead  us  to  believe  that  the  follow- 
ing are  some  of  the  essentials  of  a  good  draft  gear. 
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ist.  A  capacity  of  at  least  100,000  pounds.  That  is  it 
must  have  a  yielding  resistance  amounting  to  this  much,  but  it 
must  be  able  to  stand  a  blow  of  several  times  this  amount  with- 
out injuring  it. 

2d.     A  total  draw-bar  movement  of  at  least  two  inches. 

3d.      A  good  draw-bar  movement  under  ordinary  pulls. 

4th.      A  small  amount  of  recoil  compared  to  its  capacity. 

5th.  It  must  be  substantial.  Repairs,  except  for  unfair 
usage,  should  not  be  neces.-ary.  Parts  should  be  of  a  simple 
and  substantial  design,  and  as  few  in  number  as  possible. 

First.  The  Standard  M.  C.  B.  Draft  Spring  has  a  capacity 
of  19,000  pounds.  The  twin  .spring  and  tandem  spring  arrange- 
ments would  therefore  have  a  capacity  of  38,000  pounds.  The 
tractive  power  of  the  large  freight  locomotives  now  generall}' 
used  is  greater  than  this. 

The  following  is  a  quotation  taken  from  the  report  before 
the  Western  Railway  Club  on  tests  made  with  the  Westinghouse 
Dynamometer  Car  by  the  lyake  Shore  &  Michigan  Southern 
Railway  Co. 

"  From  the  general  results  of  t^e  tests,  it  is  believed  that 
the  tensile  strains  in  draft  gears  with  careful  handling  will  fre- 
quently reach  50,000  lbs.,  with  ordinary  handling  80,000  lbs., 
and  with  decidedl}-  rough  handling,  fully  100,000  lbs.,  wdiile  the 
buffing  strains  can  be  placed  at  100,000,  150,000  and  from  200,- 
000  to  300,000  lbs.,  respectively,  In  extreme  cases,  the  buffing 
strains  will  go  considerably  above  the  last  named  figure." 

With  these  facts  in  view,  it  would  seem  necessary  to  have 
a  better  cushion  than  is  accorded  by  the  present  standard  rig- 
ging, and  this  opinion  is  strengthened  when  we  examine  the  re- 
pair bills  and  note  the  damages  which  would  probably  not  have 
occurred  if  a  better  draft  rigging  had  been  used. 

Second.  The  present  standard  draft  rigging  allows  a  total 
draw-bar  movement  of  i^  inches.  This  should  be  greater,  in 
order  that  the  mechanical  energy  may  be  more  easily  absorbed, 
and  it  would  not  seem  wise  to  have  it  any  less  than  two  inches. 

Third.  There  must  be  a  good  draw-bar  movement  under 
ordinary  pulls,  in  order  that  heavy  trains  may  be  easily  started. 
If  the  draft  rigging  is  too  stiff,  it  is  quite  evident  that  it  will  be 
harder  to  start  the  train,  and  where  the  locomotives  are  loaded 
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to  their  limit,  as  is  now  the  common  practice  on  many  roads,  it 
would,  in  many  cases;  necessitate  handling  a  lighter  train. 

Fourth.  The  recoil  of  a  spring  is  very  great  compared  to 
its  capacity,  therefore,  if  we  had  a  spring  rigging  with  a  capac- 
ity of  100,000  pounds,  the  recoil  would  be  so  great  as  to  be  de- 
structive. While  it  is  therefore  advisable  to  have  a  small  recoil 
compared  to  the  capacity,  it  would  be  well,  when  the  rigging  is 
under  a  load  of  say  one-third  or  one-fourth  its  capacity,  that  the 
recoil  be  large  compared  to  the  force  upon  it,  for  this  reason  : 
When  an  engine  starts  out  with  a  heavy  train,  it  will  often  be 
noticed  that  after  the  engine  has  gone  forward  a  few  feet,  it  will 
come  to  a  dead  stop,  and  for  a  few  seconds,  appear  to  be  stalled. 
When  the  recoil  of  the  spring  takes  effect,  it  assists  the  engine 
and  it  will  move  forward. 

Fifth.  There  seems  to  be  a  general  opinion  abroad  that 
friction  draft  gears  which,  of  course,  come  nearer  filling  the 
above  conditions  than  spring  gears,  are  not  substantial  enough, 
and  will  go  to  pieces  or  will  give  out  after  they  have  been  in 
service  awhile.  Following  the  general  principles  of  mechanical 
design,  it  would  seem  that  a  rigging  designed  with  few  parts, 
of  a  simple  design  and  a  durable  material,  and  having  large 
friction  surfaces,  ought  to  give  satisfaction,  provided  such  a 
rigging  could  be  produced. 


President:  This  brings  us  to  the  discussion  of  the  papers 
before  us  to-day,  on  the  "Essentials  of  a  Good  Draft  Gear,"  by 
Mr.  Herr,  of  the  Westinghouse  Company,  and  Mr.  Wright,  of 
the  Pittsburgh  &  Lake  Erie.  Mr.  Turner,  will  you  make  some 
remarks  on  this  subject  by  way  of  opening  the  matter? 

Mr.  L.  H.  Turner :  I  have  not  given  the  advance  copy  as 
much  attention  as  probably  I  should  have  done,  but  I  am  fully 
aware  of  the  fact  that  this  is  one  of  the  live  subjects  of  the 
day,  and  something  that  is  well  worthy  of  our  best  attention. 

Locomotives  that  develop  from  45,000  to  48,000  pounds 
draw-bar  pull  are  getting  to  be  very  common.  Where  this  is 
the  case,  cars  equipped  with  the  heaviest  M.  C.  B.  standard 
draft  from  one  to  fifteen  cars  back  from  the  engine  must  have 
their   springs   solidly   drawn  together.      There  are  several  de- 
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vices  on  the  market  which  are  greatly  in  advance  of  the  M. 
C.  B.  standard.  None  of  them,  I  believe,  has  been  largely 
adopted  as  yet.  Undoubtedly  the  efforts  made  by  the  different 
patentees  will  bring  out  something  very  much  better  than  we 
now  have.  And  I  know  that  Mr.  Herr  and  Mr.  Wright  have 
given  this  subject  a  great  deal  of  attention  and  undoubtedly 
will  say  something  that  will  be  of  interest  to  us. 

President:  Gentlemen,  the  subject  is  now  open  for  dis- 
cussion. IMr.  Mclhvain,  could  you  give  us  a  little  of  your  ex- 
perience? 

Mr.  J.  D.  AFcIlwain :  A  great  deal  can  be  said  on  this 
subject.  The  rolling  stock  is  growing  heavier,  loads  are  in- 
creasing in  a  greater  ratio  than  the  draft  gear  is  being  in- 
creased in  strength.  My  idea  is  that  the  draft  gear  should  be 
more  directly  a  part  of  the  frame  of  the  car  and  that  the  draw- 
bar connection  to  the  car  should  be  through  a  system  of  spring 
and  friction  buffers.  As  the  bufifing  blow  is  greater  than  the 
pulling  strain,  it  seems  quite  evident  that  resistance  to  the 
buffing  blow  should  be  greater  in  proportion  than  the  resist- 
ance to  the  pulling  strain. 

President :  Mr.  McFeatters,  we  would  like  to  hear  from 
you. 

^Tr.  F.  R.  McFeatters :  I  do  not  think  I  have  anything  on 
this  question.  We  have  not  had  any  experience,  vou  might 
say.  between  a  friction  draft  gear  and  an  ordinary  draft  gear, 
from  the  fact  that  the  heavy  loads  we  handle  are  all  equipped 
with  friction  draft  gear,  and  we  handle  none  of  any  account 
of  the  ordinary  cars,  that  is,  wooden  cars,  equipped  with  the 
old-style  draft. 

President :  Perhaps  most  of  our  members  have  not  read 
the  papers,  and  it  might  be  well  to  take  the  question  up  and 
Cfive  us  a  kind  of  synopsis  of  the  articles.  T  think  everyone 
w^ould  then  have  a  better  understanding  of  it. 

Mr.  E.  M.  Herr:  If  there  is  no  objection  to  giving  some 
remarks  from  the  paper  which  T  have  prepared,  and  which  T 
was  afraid  some  of  you  would  accuse  me  of  filling  with  glitter- 
ine  generalities,  the  draft  gear  question,  as  has  already  been 
said,  is  an  exceedingly  intricate  one  and  one  to  which  you  can 
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devote  a  great  deal  of  your  time  and  attention  before  any  ade- 
quate solution  is  arrived  at.  It  was  not  my  purpose  in  giving 
the  very  few  remarks  that  I  have  the  honor  of  presenting  to 
the  Club  to-day,  to  give  in  detail  anything  of  the  essentials  of 
a  draft  gear,  but  rather  to  bring  out  tne  salient  principles  which 
should  give  a  satisfactory  design  of  draft  gear. 

The  division  of  the  subject  into  three  parts  occurred  to  me 
from  the  practical  standpoint  of  having  to  deal  with  broken 
draw-bars  in  my  past  experience,  and  that  naturally  gave  me 
the  first  division.  In  my  present  experience  I  am  dealing  more 
with  the  second  division,  with  the  yielding  element,  and  per- 
haps rather  naturally  that  would  tend  to  present  itself  as  of 
special  importance.  However  that  may  be,  it  certainly  does 
present  to  my  mind  the  really  important  part  of  draft  rigging, 
at  least  the  part  that  is  at  the  present  time  needing  special  con- 
sideration. We  have  for  many  years  been  dealing  with  the 
designing  and  construction  of  strong  draw-bars.  The  ques- 
tion of  the  material  it  is  to  be  made  of  has  been  gone  into 
most  fully.  The  design  has  been  considered  by  a  committee 
of  the  mechanical  associations  of  the  railroads,  and  many  peo- 
ple have  devoted  a  great  deal  of  their  time  to  the  designing  of 
such  parts  of  the  draft  gear  as  I  have  put  in  the  third  division, 
namely,  the  fixed  portion,  and  we  have  had  for  a  long  time 
different  styles  and  makes  of  that  portion  of  the  rigging. 

It  has  been,  however,  comparatively  recently  that  the 
yielding  portion  has  been  given  attention,  and  this  is  now  re- 
ceiving very  considerable  attention,  and  has  for  a  year  or 
more  past  received  attention  from  a  committee  of  the  blaster 
Car  Builders'  Association. 

It  was  my  privilege  to  have  considerable  to  do  with  the 
dynamometer  car  mentioned  in  Mr.  Wright's  paper,  and  I 
want  to  say  right  here  that  it  was  a  pretty  difficult  thing  to 
get  up  a  dynamometer  car  to  record  the  stresses  thrown  upon 
draft  rigging,  particularly  so  as  we  did  not  know  what  the 
stresses  were,  and  had  no  means  of  finding  out.  In  fact,  it 
was  with  the  idea  of  getting  some  light  on  that  subject  that 
this  car  was  designed.     It  was  not  designed  to  be  a  piece  of 
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apparatus  niallicnuitically  exact.  That  is,  you  could  not  reg- 
ister with  that  mechanism  the  tractive  force  required  to  move 
one  car  on  a  level  road,  or  anything  of  that  sort.  But  it  did 
serve  its  purpose  to  register  and  record  the  very  heavy 
strains  that  were  thrown  upon  the  draft  rigging  in  the  ordi- 
nary service ;  not  only  in  ordinary  service,  but  to  some  extent 
in  switching  service.  It  was  found  before  the  experiments 
proceeded  very  far  that  even  the  great  capacity  of  the  record- 
ing apparatus  of  this  car,  about  350,000  pounds,  was  inadequate 
to  record  the  stresses  thrown  upon  the  draft  rigging  in  buffing, 
not  in  road  service,  but  in  switching  service.  In  road  service 
the  strains  do  not  amount  to  as  much,  but  I  believe  are  quite 
correctly  given  in  Mr.  Wright's  paper.  In  fact,  the  whole 
matter  of  the  amount  of  stresses  and  strains  that  are  thrown 
upon  draft  rigging  is  treated  better  by  Mr.  Wright — in  fact, 
entirely  covered  by  him,  and  not  by  myself.  I  will,  therefore, 
leave  that  matter  for  Mr.  Wright's  remarks,  merely  stating 
before  I  close  what  to  my  mind  is  a  very  essential  feature  of 
good  draft  rigging  design,  and  that  is,  the  absence  of  great  re- 
coil. 

It  would  be  comparatively  easy  to  place  great  resistance 
in  a  draft  rigging  by  means  of  springs  if  it  were  not  for  the 
fact  that  the  recoil  would  be  objectionable — in  fact,  would  be 
inadmissible,  for  the  reason  that  the  spring  recoils  with  practi- 
cally the  same  power  that  it  is  pressed,  and  we  all  know  that 
in  buffing,  the  strains  would  frequently  exceed  the  strength  of 
the  draw-bar  in  tension.  It  has  been  stated  by  many  people 
that  the  matter  of  recoil  is  more  of  a  bugaboo  than 
anything  else,  and  that  it  is  not  really  a  thing  that  needs 
to  be  given  much  consideration.  Any  one  who  went  through  or 
had  the  privilege  of  witnessing  some  of  the  tests  that  were 
made  by  the  committee  of  the  Master  Car  Builders'  Associa- 
tion at  West  Burlington,  known  generally  as  the  Burlington 
Brake  Tests,  would  not  make  that  assertion  ;  as  it  was  demon- 
strated there  that  the  recoil  was  not  only  serious,  but  very 
soon  became  prohibitive  when  the  draft  spring  capacity  in- 
creased, and  if  we  will  follow  the  action  of  a  train  in  passing 
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through  sags  we  will  soon  find  that  the  recoil  from  the  spring 
is  very  heavy,  is  quite  important  under  those  circumstances. 
It  is  also  very  evident  when  the  emergency  brake  is  used  a 
very  high  tension  in  draft  rigging  in  very  long  trains  is  devel- 
oped, due  to  the  difference  in  the  retarding  action  of  different 
portions  of  the  train.  This  wave-like  motion  of  the  train  often 
culminates  at  a  certain  point,  and  may  have  added  to  it  at  that 
time  the  tractive  power  of  the  engine  and  very  serious  strains 
in  draft  gear  would  develop.  I  have  sometimes  seen  trains 
broke  in  three  pieces,  due  to  strains  which  I  could  attribute  to 
no  other  cause  than  this  recoil. 

'Sir.  R.  V.  Wright  at  this  point  briefly  reviewed  his  ]>aper. 

President :  Are  there  any  other  remarlcs  to  be  made  on 
this  subject?     Mr.  Gilbert,  can  we  hear  from  you? 

^Ir.  E.  B.  Gilbert:  I  do  not  believe  I  have  anything  to 
add  to  the  subject. 

Mr.  F.  R.  McFeatters :  I  would  like  to  ask  what  would 
be  considered  a  good  test  for  a  draft,  the  length  of  time  in  serv- 
ice, before  we  could  depend  on  a  draft  of  any  kind  ? 

President :  Possibly  Mr.  Herr  or  ]Mr.  Wright  could  an- 
swer that  question.    Mr.  Herr? 

Mr.  E.  AI.  Herr:  I  do  not  know.  I  am  afraid  I  am 
stumped  on  that.  It  is  a  little  difficult  to  say  just  what  would 
be  the  length  of  time  that  might  be  adequate.  I  used  to  figure 
in  locomotives  that  if  we  could  keep  a  thing  running  satis- 
factorily until  we  got  the  engine  through  the  shop  that  it  was 
doing  pretty  well.  And  to  use  that  as  some  measure  or  a 
guide,  whether  you  could  apply  any  measure  of  that  sort  to  a 
draft  gear  of  a  car  is  a  little  questionable,  as  you  do  not  get 
them  through  with  any  degree  of  regularity.  I  think  our 
friends  in  the  active  railway  service  would  be  better  qualified 
to  answer  that  question  than  I  am.  I  might  suggest  on  this 
question  that  perhaps  a  way  to  get  at  that  would  be  to  hear 
from  people  wdio  have  used  dilTerent  gears  as  to  what  they 
showed  after  certain  periods  of  use.  If  I  understand  the 
question  it  is  as  to  the  durability  of  friction  draft  gears.  Like 
any  other  device,  it  has  wearing  parts.  Something  could  be 
judged  of  the  time  these  devices  might  last  by  looking  at  the 
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wear  that  occurs  after  a  given  period,  even  if  it  does  not  re- 
duce the  destruction  of  the  gear. 

President :  Mr.  Gilbert,  have  you  any  information  to  give 
on  that  subject?  Have  you  used  the  Westinghouse  draft  gear 
to  any  great  extent? 

Mr.  E.  B.  Gilbert:  We  have  it  under  several  thousand 
cars.  We  have  not  noticed  any  wear  that  would  damage  the 
gear  as  yet. 

President:     How  long  haxe  you  had  it  in  service? 

Mr.  Gilbert:  We  had  the  first  that  was  placed  on  cars, 
in  the  neighborhood  of  four  to  five  years. 

President :  I  think  Mr.  Gilbert  has  answered  the  ques- 
tion to  a  certain  extent.  He  says  they  have  had  it  in  service 
four  or  five  years  and  they  have  not  noticed  any  particular 
wear  on  it.  ~Slr.  McFeatters  can  probably  help  us  some  along 
that  line. 

^Tr.  F.  R.  ^ilcFeatters :  That  is  what  made  me  ask  the 
question,  what  would  be  the  length  of  time  when  we  would 
expect  this  draft  gear  to  give  out?"  If  the  present  draft  gear  is 
inadequate,  what  could  wc  get  that  would  do  better? 

President :  We  have  apparently  come  to  the  end  of  our 
lines,  unless  some  of  the  others  may  have  something  to  add. 

]\Tr.  J.  D.  ^FcTIwain  :  If  my  memory  serves  me  right, 
some  years  ago  a  committee  of  the  M.  C.  B.  Association  made 
a  report  on  the  cost  of  maintaining  cars.  One  item  on  that 
report  that  may  be  pertinent  to  the  subject  of  draft  gear  is 
that  the  cost  per  year  per  car  for  repairs  and  renewals  of  draft 
gear  was  $7.00  and  for  other  repairs  $12.00. 

A  ^Tember :  I  can  remember  about  two  years  ago  of  ex- 
amining a  friction  draft  gear  on  the  largest  locomotives  in  this 
section  at  that  time,  which  was  operated  by  the  Union  Rail- 
road, the  road  Mr.  McFeatters  is  connected  with,  and  he  ad- 
vised me  that  he  could  not  get  any  other  rigging  that  would 
"^tand  the  shock  on  those  particular  eneines  but  the  one  he  had 
applied.  T  do  not  remember  what  rigging  that  was,  but  I  think 
it  was  the  AVestinghouse. 

Mr.  ^McFeatters :  The  first  of  our  engines  were  equipped 
with  the  spring  draft  and  ran  pretty  near  a  year.     The  center 
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sills,  of  course,  were  "I"  beams,  and  it  was  discovered  that  it 
was  spreading  those  beams,  and  we  had  the  Westinghouse 
people  change  the  drafts  on  the  tanks  of  the  large  engines, 
and  that  was  in  January  or  July  of  1890,  I  believe;  possibly 
1891.  I  would  not  be  certain,  and  we  have  not  had  any  re- 
pairs on  them  since. 

Mr.  Herr:  Before  we  close  the  discussion,  I  hope  the 
members  will  excuse  me  for  talking  so  much,  but  I  would  like 
to  say  one  thing  on  a  subject  that  occurs  to  me  as  perhaps  of 
some  importance.  I  touched  upon  it  in  the  paper  in  the  hope 
of  bringing  out  some  discuss'on  on  that  point.  It  is  as  to  the 
effect  on  draft  gear  of  impact  under  different  velocities,  of 
tests  with  heavy  loads  moving  at  different  velocities.  We  all 
know  that  tlie  customary  way  of  testing  draft  gears  is  with  a 
drop  test,  which  is  dropping  a  weight,  usuallv  1,640  pounds, 
from  different  heights.  When  that  weight  drops  from  a  con- 
siderable height  it  attains  c|uite  a  velocity  before  it  reaches  the 
object  struck,  and  it  has  always  been  a  question  in  my  mind 
whether  the  results  obtained  in  that  kind  of  testing  were  as 
conclusive  or  intelligible  as  perhaps  some  other  sort  of  test 
would  be. 

To  illustrate  just  what  I  mean,  you  would  all  perhaps 
agree  that  if  I  apply  the  load — and  this  is  just  a  different 
method  of  applying  the  load — on  the  object  tested  with  a  lapse 
of  time  in  its  application  ;  in  other  words,  if  it  is  brought 
about  with  a  very  steady,  gradual  pressure,  we  would  have  re- 
sults very  different  from  what  is  produced  when  it  is  dropped, 
that  is,  by  imjiact  of  the  same  load  moving  at  considerable  ve- 
locity. The  blows  that  draft  rigging  receive  in  service  are 
brought  about  by  large  bodies  of  great  weight  moved  with 
comparatively  slow  velocities.  And  the  question  I  raise  is 
whether  we  are  discovering  just  what  we  need  in  a  draft  rig- 
ging when  we  strike  it  with  a  comparatively  light  body  moving 
at  a  considerably  greater  velocity.  Of  course,  if  you  Avere  go- 
ing to  produce  something  that  would  resist  the  impact  of  a 
projectile  you  would  want  a  body  with  great  mass.  A  great 
deal  of  your  inertia  or  energy  would  be  used  up  then  in  dis- 
turbing the  mass.       But  that  sort  of  thing  would  not  do  for  a 
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draft  gear,  for  the  load  there  is  applied  with  ample  time  fur 
even  a  large  mass  to  be  moved,  and  then  the  destructive  effect 
remains  upon  the  object  struck.  In  other  words,  the  thing  we 
must  be  careful  about  in  testing  draft  rigging  is  to  be  sure 
that  the  tests  are  such  that  they  w.ill  really  give  us  the  infor- 
mation that  we  are  seeking,  and  to  my  mind  the  drop  test 
does  not  cjuite  answer  that  re(|uiremcnt.  It  is  a  great  deal 
better  than  loading  the  thing  up  with  a  dead  load  ;  there  is  no 
question  about  that ;  but  the  real  test,  the  proper  test,  is  scjme- 
where  between  the  application  of  a  steady  load  and  the  ai)pli- 
cation  of  the  blow  received  from  a  body  of  comparatively  I'ght 
weight  moving  with  very  considerable  velocity. 

President :  Gentlemen,  if  there  are  no  other  remarks  to 
be  made  on  this  subject,  as  we  have  finished  up  our  business, 
a  motion  to  adjourn  would  be  in  order. 

On  motion,  adjourned. 


EDWARD  KERR.  President.  W.  R.  BROWN,  Supt.  G.  W.  GOSSER.  Secy  and  Treas. 
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High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  KELSO  TENDER  COUPLER. 

Pivoted  liead,  no 
springs.  Has  a  "lock- 
set,"  making  it  un- 
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uncoupling  lever  to 
retain  the  lock  in  an 
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which  acts  as  a  "lock- 
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PITTSBURGH,  PA. 


NILES  TOOL  WORKS,  HAMILTON,  0. 


EXTRA  HEAVY  TOOLS  FOR  RAILWAY  SHOPS. 

MACHINE  TOOLS  OF  EVERY  DESCRIPTION. 
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NEW  YORK.         PHILADELPHIA,  PITTSBURG,  CHICAGO -WESTERN, 
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WASHINGTON  COAL  &  COKE  CO. 

General  Office!     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 
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COAL. 


STEAM, 


GAS. 


COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 


FURNACE. 


FOUNDRY. 


CRUSHED. 


Shipments  via  B.  &,  O.  Railroad  and  P.  &.  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 
N.  P.  HYNDMAN,  Sales  Agent.    H.  R.  HYNDMAN.  Ass't  Sales  Ag't. 


Pintsch  Light         Steam  Heat 


In  use  on  1  Of), 000  Cars  J.oOO 
Looomotivos  and  I.IM  Kiioys 
in  Km  ope  and  America,  and 
adopted  as  tlic  standard  liKht- 
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roads  in  the  United  States  and 
adopted  as  standard  by  the 
great  sleeping  car  company. 
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Complete    Air    Plants  Installed 
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For  Every  Purpose. 
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FOR    RAILROAD    SERVICE. 

General  Office, 

Empire    Building,    71    Broadway    N.  Y.    City. 
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PISTON    RODS  and  AXLES 

Used  by  the  Leading  Railroads 
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Doing  More  Work  than  any  other  Known  Steels 
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B.  M.  JONES  &  CO. 
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AMERICAN  LOCOMOTIVE  COMPANY, 


-BUILDERS   OF 


SINGLE    EXPANSION   AND    COMPOUND    LOCOMOTIVES. 


FOR   ALL  CLASSES  OF  SERVICE. 


OWNING    AND    OPERATING 
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ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Railway  and  Machinists'  Tools  and  Supplies  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 
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Brake  Shoe 
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Entirely 
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Scrap  from  Christy  Type  of  Shoes 

I— 
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SAFETY. 

ECONOMY 


I 


Ji 


All  that  is  left  of  the  Interlocking  Shoe  after  use— about  3  ozs. 


THE  MANUFACTURERS'  RAILWAY  SUPPLY  CO.,  Inc. 


GENERAL    OFFICE. 
CHICAGO. 


\Mir\Bue:      /WesT    HahVEY      IlLS. 
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^teel  cars 


Their  preservation,  from  corrosion  is  one  of  the  problems  to-day. 


THE  TTSB  OF 


"HIGH  STANDARD"   METAL    PRESERVATIVES  — 
Red  Lead  Metal  Preservative,  Black  Metal  Coating,  Etc., 
on  thousands  of  these  cars  proves  that  they  give  best  results  at  fairest  cost. 

Our  Xcw  li.R.   Cohir  Book  explains  fuUi/. 


The  Lowe  Brothers  Company, 


DAYTON,  O. 


NEW  YORK. 


K'lNSAS  CITY. 


Peerless  Rubber  Itlanufacfurina  €o. 
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'A//  Pt£Pl£SS  RUBBEP  MF6.C0.N.  YjOd^ 


""^""'f  "^^'•^  Fine  Mechanical  Rubber  Goods  for  Railroad  Equipment  '^^I'^Zt 
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PRKST.    ^  TREAS' 
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R.    J.    EVANS. 
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ACME    BALL   BEARING    JACKS. 
INTERLOCKING    BRAKE   SHOE. 
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DRILLS  —  REAMERS   —  TAPS  —  CUTTERS   —   SPECIAL  TOOLS. 

TRADE  -^^y  MARK  Established  1874. 

CLEVELAND   TWIST    DRILL    CO. 

CLEVELAND. NEW  YORK. CHICAGO. 

^a  Car  Wheels 

are  made  by  the 

Keystone  Car  Wheel  Company 

PITTSBURG,  PA, 

The  Widest  Experience. 
The  Best  Results. 


Every  Wheel  Guaranteed. 


Main  Office:    1201  Park  Bnilding,  Pittslbnrg. 
Eastern  Office  :    807  Girard  Baildiflg,  Philadelphia. 
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Pennsylvania  Car  Wheel  Go 


MANUFACTURERS    OF 


THE  HIGHEST  GRADE .... 
CHILLED  IRON  CAR  WHEELS 

For     Steam,     Electric     Railways,     and     Mill     Service. 


THE  LARGEST  OUTPUT 

and     BEST    EQUIPPED    PLANT 

in    THE    WORLD' 


General  Ofrice, 

Tradesmen  Building, 

PITTSBURG,  PA. 


Works, 


Preble  Avenue, 

ALLEGHENY,  PA. 


Damascus  Bronze  Co.  Pittsburg,  Pjk. 


Damascus  Nickel  Bronze  Locomotive 
Castings  are  guaranteed  to  give  50  % 
greater  mileage — save  25  %  in  oil — at 
no  time  heat  to  cut  or  char  a^n  axle 
or  pin.       0     &     ^     0     is     ^     SI 


Damascus  Bronze — Czistings  and  Ingot 
Phosphor  Bronze — Castings  and  Ingot 
Phosphorized  Copper. 
Babbit  Metals  -All  Grades. 


GLOBE 


SPECIFY  "DAMASCUS 


NICKEL  BRONZE." 


BRAND. 


70 
TONS  11  AJ  ^'^'^ 

MAKING    A    SPECIALTY    OF 

RAILROAD    MALLEABLES 

We  know  that  our  Iron  is  more  uniform  and  bel- 
ter adapted   for  Severe  Service  than  that 
made  in  a  general  jobbing  foundry. 

WE     SOLICIT     INQUIRIES     AND     BLUE     PRINTS     FROM 
RAILROADS     AND     INDEPENDENT     CAR     OWNERS. 

Pennsylvania  Malleable  Company, 

GENERAL  OFFICES,  WORKS, 

PRICK  BUILDING,  PITTSBURG,  PA.  IVIcKEES  ROCKS,  PA 

WE  ARE  NOW  CASTING 

400  WHEELS  DAILY 

AT    OUR    NEW   CAR   WHEEL    FOUNDRY,  AND  ARE    BOOKING 
ORDERS  FOR  IMMEDIATE  DELIVERY. 

CENTRAL  CAR  WHEEL  CO. 

PITTSBURG,  PA. 
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Preserves  and  protects  iron  and  steel  and  saves  money  in  the  painting. 
Write  today  for  the    "B-3"   booklet,    it    describes    Metaiastic    fully. 

The  Sherwin-Williams  Co. 

SPECIALISTS    IN   P-AINTS    AND    VARNISHES  FOR  RAILWAY  USES. 

CLEVELAND,  NEW  YORK,  BOSTON,  SAN  FRANCISCO,     MINNEAPOLIS  TORONTO, 
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WITHOUT    LUBRICATION— ADEQUATE 
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there  is  a>>  necessity  for  greater  power  and 
power  costs  money.  In  this  day  of  strenuous 
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Wisconsin  Graphite  Lubricant  insures  against 
stoppage  of  Machinery  —  against  heated 
journals — it  does  not  drip  off  or  burn  out — it 
saves  wear  on  bearings.  May  we  send  you  a 
free  sample. 
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WISCONSIN  GRAPHITE  COMPANY, 

North  Side,  Pittsburg,  Pa, 
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and    3'oundry    Company. 
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92  and  94  Liberty  Street,  New  York. 
180  Old  Colony  Building,  Chicago. 

MONITOR  INJECTORS  FOR  LOCOMOTIVES, 


..AND... 


Sight-Feed  Lubricators. 

All   Specially  arranged   for   High-Pressure   Engines. 
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The  following 

Anderson,    Thos. 
Bell,  W.  K. 
Bole,  Robt.   A. 
Brown,  John   T. 
Campbell,    G.    M. 
Carson,   G.  E. 
Connolly,   W.    E. 
Conway,   J.    D. 
Crouch,  A.  W. 
Currie,    J.    C. 
Diamond,   P.   R. 
Evans,   S.    D. 
Forsberg,  R.  P. 
Francis,   John    S. 
Gies,   Geo.   E. 
Gilbert,   E.   B. 
Grooms,  J.  C. 
Hastings,  C.  L. 
Hooff,  J.   L. 
Howe,  b.  M. 
Hunter,  H.   S. 
Hvndman,   F.   T. 


gentlemen  registered : 
MEMBERS. 

Johnson,  Wm.  T. 
Kessler,  D.  D. 
Macoubray,  R.  J. 
Malloy,  M.  A. 
Mercer,  R.  S. 
Milligan,   John    D. 
McCormick,  W.  H. 
McCracken,   John. 
Mclhvain,  J.  D. 
McNulty,  F.  M. 
Pelletier,  Louis. 
Redding,  D.  J. 
Richardson.  A\\   P. 
Shaler,   Fred  J. 
Sherman,    C.   W. 
Simons,  J.    E. 
Stucki,   A. 
Tesseyman,  J.   E. 
Tucker,   John    L. 
Turner,   L.   H. 
Walter,  E.  P. 
Wood,  C.  V. 
Wright,  R.  v. 

visrroRS. 

Scott,   Dr.   X.   C. 
Sewall,  J.  H. 
Smith,  Sion  B. 


Kerr,  W.  S. 
Mann,  H.  F. 
Phillips,   Edward  A. 

President:  The  first  order  of  business  is  the  reading  of 
the  mhiutes.  but  inasmuch  as  the  proceedings  of  the  last  meet- 
ing have  been  published,  if  there  are  no  corrections  to  be 
made,  we  will  omit  that. 

Secretary:  The  following  applications  for  membership 
have  been  received : 

I.  N.  Kalbaugh,  S.  M.  P.,  W.  Va.  Central  &  Pittsburgh  Rail- 
way, Elkins,  W.  Va. 


New  Members 
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W.  A.   Marsh,  Sales  Agent.  Pitts1)iiroh   Coal   Co.,  Fifth   ave- 
nue, Pittsburoh. 
H.    G.    Parker,    Shipper,    Pittsburgh    Coal    Co.,    Infth    avenue, 

Pittsburgh. 
H.  P.  McCue,  Superintendent  Transportation,  Pittsburgh  Coal 

Co.,  Fifth  avenue,  Pittsburgh. 
S.  B.  Keys,  Agent,  Consolidated  Car  Heating  Co.,  Park  Row 

Building,  New  York,  N.  Y. 
P.  L.  Lobez,  Draughtsman,  Westinghouse  Air  Brake  Co.,  820 

South  avenue,  Wilkinsburg,  Pa. 
W.  L.  ]^e  Remer,  Representative  Spencer  Otis  Co.,  Plymouth 

Building,  Chicago,  111. 
Gerald  E.  Merchant,  219  Cutler  Building,  Rochester,  N.  Y. 
Arthur  Pancoast,   General   Manager  and     Treasurer,     Union 

Spring  &  Manufacturing  Co.,  New  Kensington,  Pa. 
Bailey  E.  Hobson,  President,  Tri-State  Mining  &  Manufac- 
turing Co.,  No.  248  Fourth  avenue,  Pittsburgh. 
John  McCracken,  Representative  Wisconsin  Graphite  Co.,  P. 

O.  Box  988,  Pittsburgh,  Pa. 
J.  E.  Tesseyman,  Head  of  Order  Department,  Pressed  Steel 

Car  Co.,  Allegheny,  Pa. 
H.  G.  Scheck,  Road  Foreman,  Engines,  Monongahela  Division 

P.  R.  R.  Co.,  Thirty-second  street,  S.  S.,  Pittsburgh,  Pa. 

Several  communications  were  read  by  the  Secretary  and 
upon  motion  ordered  filed. 

The  Secretary  read  a  suggestion  made  by  one  of  the 
membersi,  as  follows : 

It  has  been  suggested  that,  in  order  to  compile  all  infor- 
mation possible  upon  any  given  subject,  the  matter  be  taken 
up  with  all  Railroad  Clubs  in  the  country  to  perfect  arrange- 
ments whereby  all  Clubs  will  discuss  the  same  subjects  in  the 
same  month,  and  that  arrangements  be  made  whereby  each 
Club  shall  appoint  one  member  on  a  subject  committee,  the 
committee  to  meet  at  some  given  point  and  arrange  the  sub- 
jects for  tlie  entire  year,  it  being  l)elieved  that  where  mem- 
bers provide  themselves  with  the  proceedings  of  all  the  Clubs, 
that  each  subject  by  being  treated  by  all  Clubs,  will  be  thor- 
oughly exhausted,  and  about  all  the  information  pertaining 
to  it  will  have  been  brought  out. 
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It  is  recommended  that  action  be  taken  to-night  direct- 
ing our  Secretary  to  ^vrite  the  Secretaries  of  all  Clubs,  asking 
them  to  bring  it  before  the  Clubs  they  represent  and  a  report 
to  be  made  as  soon  as  action  has  been  taken. 

President:  Gentlemen,  here  is  a  subject  that  is  worthy 
of  careful  consideration  and  of  encouragement.  The  hardest 
work  a  Railway  Club  has  is  to  get  good  subjects  and  good 
discussions,  and  these  are  the  life  of  the  Club.  I  believe  if 
we  could  get  all  the  Clubs  to  discuss  the  same  subject  the 
same  month,  we  would  get  25  or  30  odd  opinions  on  the  same 
subject.  And  by  filing  the  proceedings  of  each  Club,  you 
could  at  any  time  refer  to  them  and  get  the  subject  you  want 
in  a;l  its  details  I  would  like  to  hear  a  full  discussion  among 
the  members  of  this  subject. 

Mr.  F.  H.  Stark:  Mr.  President,  I  think  the  subject  a 
good  one  for  several  reasons.  Not  that  I  have  had  any  time 
to  think  about  the  matter,  but  these  thoughts  strike  me.  Fre- 
quently a  subject  is  taken  up  at  the  Chicago  Club  and  the 
members  of  the  Club  participate  in  the  discussion  and  come 
to  a  general  conclusion  that  this  or  that  particular  device  is 
the  best,  while  the  local  conditions  ]^a^'e  a  great  deal  to  do 
with  it.  For  instance  the  question  of  car  roofs.  And  a  car 
roof  that  is  a  success  in  the  northwest  is  not  a  success  in  the 
southwest.  And  so  it  might  be  with  other  subjects,  local  con- 
ditions govern ;  and  if  we  in  the  east  should  be  governed  by 
the  sentiments  expressed  on  the  Pacific  Coast,  we  might  be 
led  astray.  If  each  Club  should  take  up  the  same  subject  at 
the  same  time  we  could  get  at  it  in  a  more  intelligent  manner. 

In  order  to  get  it  before  the  Club,  I  move  that  the  Secre- 
tary be  instructed  to  correspond  with  the  Secretaries  of  the 
various  other  Clubs  and  ascertain  what  can  be  done  about  it. 

President :  You  have  heard  the  motion.  Are  there  any 
other  remarks? 

Mr.  J.  E.  Simons:  The  thought  occurs  to  me  in  con- 
nection with  this  matter  that  we  might  go  a  little  bit  farther, 
as  far  as  the  publication  of  the  journals  is  concerned.  Of 
course,  there  might  be  side  issues  that  would  concern  the  in- 
dividual Club  directly ;  but  when  it  comes  to  a  general  matter 
which  would  be  of  interest  to  the  members  all  over  the  coun- 
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trv,  I  believe  it  would  be  the  wise  plan  to  put  the  whole  thing 
into  one  journal.  Let  us  have  a  good  publication.  That  is, 
have  the  thing  resolved  down  to  such  a  basis  that  the  matter 
would  be  intelligible  to  members  of  all  Clubs.  Now,  I  do  not 
know  how  you  would  feel,  but  it  appears  to  me  that  if  I  was 
taking  all  the  journals  from  Clubs  all  over  the  country,  I  would 
not  feel  that  I  had  time  to  sit  down  and  pick  out  for  myself 
from  the  discussion  of  the  various  members,  the  meat  of  the 
subject.  I  believe  that  if  we  are  going  into  it  in  a  genral  way 
we  should  have  that  subject  boiled  down  in  such  form  that 
we  could  get  at  it  without  havmg  to  digest  the  contents  of  all 
the  journals  and  get  at  just  what  we  would  like.  I  believe 
that  is  a  step  further  that  we  ought  to  take  at  the  same  time, 
li  the  papers  and  discussions  can  be  covered  in  one  club  I  see 
no  reason  whv  a  good  intelligent  journal  could  not  be  run,  that 
would  cover  the  whole  subject  for  all  Clubs  for  that  month. 

Mr.  J.  D.  Mcllwain  :  I  rather  favor  the  motion.  As  has 
been  stated,  we  have  some  trouble  in  getting  papers  that  will 
be  interesting.  If  a  general  committee  was  formed,  composed 
of  one  member  from  eacli  Club,  or  locality,  no  doubt  they 
could  present  subjects  enough  to  keep  us  busy  and  that  would 
be  of  general  interest.  This  might  be  considered  as  infring- 
ing upon  the  prerogative  of  the  Master  Car  Builders'  Associ- 
ation. As  to  making  a  general  journal  for  the  wdiole  broth- 
erhood of  Railway  Clubs,  I  hardly  think  that  would  be  prac- 
ticable. 

If  a  scheme  like  that  proposed,  should  be  consum- 
mated, it  might  be  well  for  the  Committee  to  select  sub- 
jects three  or  four  months  ahead  and  after  the  discussions 
are  made,  the  Committee  to  dissect  and  analyze  them  and 
issue  a  joint  report  which  could  be  published  in  each  Club 
journal.  This  joint  business  not  to  interfere  with  each  Club's 
local  business  or  discussion. 

We  have  a  gentleman  with  us  from  New  York,  Mr.  Phil- 
lips, who  has  had  a  wide  experience  in  railway  and  club  jour- 
nalism. I  am  sure  he  could  give  us  an  interesting  talk  on 
club  work. 

President :  We  would  be  ver}^  glad  to  hear  from  Mr. 
Phillips. 
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Mr.  E.  A.  Phillips:  I  am  rather  surprised  to  be  called 
on  at  .'^ucli  short  notice,  to  contribute  to  this  subject,  and  1 
cannot  say  that  I  am  in  position  to  offer  any  special  advice 
in  the  matter  except  to  say  that  T  think  that  the  idea  as  a 
general  one  is  good,  and  it  is  also  I  think  perfectly  feasible, 
though  I  question  if  accomplishing  it  would  not  encounter  a 
great  many  difficulties  on  account  of  the  individuality  of  cer- 
tain clubs,  and  more  particularly  the  sectionalism  which  dis- 
rnpts  some  of  the  clubs.  T  do  not  know  Avhether  sufficient  ac- 
cord could  be  found  among  them  to  bring  such  a  desirable 
thing  to  perfection. 

From  the  point  of  view  of  the  publisher  alone,  the  thing 
is  perfectly  feasible  and  could  be  done.  And  I  think  it  would 
conduce  very  materially  to  the  improvement  of  the  literature 
of  the  clubs.  Whether  it  could  be  done  satisfactorily  in  view 
of  the  fact  that  some  of  the  clubs  at  the  present  moment  de- 
rive considerable  revenue  from  the  advertising  in  their  club 
journals  which  they  would  be  loth  to  part  with,  is  another 
soft  part  to  death  from  friction,  while  enroute  to  place  of 
destination. 

matter  and  one  in  which  we  would  be  likely  to  meet  objec- 
tion. 1  think  that  is  all  that  1  can  contribute  in  a  tangible 
way  at  present. 

The   motion  being  put  to  vote,  was  duly  carried. 

President :  The  paper  for  the  evening  is  on  the  subject 
of  "First  Aid  for  ilic  injured"  by  Dr.  J.  D  MiUigan,  chief 
surgeon  for  the  P.  &  L.  E.  R.  R.  Many  of  us  have  not  read 
the  advance  copy,  and  T  will  ask  Dr.  Milligan  to  read  his 
paper  for  us. 

Dr.  J.  D.  Milligan :  Mr.  Chairman  and  Gentlemen : 
Without  making  any  preliminary  excuses,  I  refer  to  my  friend 
Mr.  Conway  for  getting  me  into  this  predicament,  and  it  is 
my  privilege  at  the  present  time  to  prescribe  and  inflict  on 
you  this  coming  prescription : 
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FIRST  AID  TO  THE  INJURED. 


BY  DR.  J.  D.   MILLIGAX,   CHIEF  SURGEON'  P.   &  L.   E.   R.   R. 


From  the  time  of  Creation,  more  than  5963  years  ago,  our 
suljject  was  introduced,  but  probably  not  practiced  with  that 
masterly  detail  that  is  now  found  to  be  a  Standard  almost  uni- 
versal, but  nevertheless  the  necessity  of  first  aid  was  recog- 
nized and  clearly  defined  long  before  Railroads  or  Armor  Plate 
Mills  were  even  dreamed  of ;  but  not  before  Surgery  as  an 
Art  had  been  established.  The  time  and  instance  referred  to  was 
in  the  Beginning  for  it  is  recorded  in  Holy  Writ,  and  no  one  can 
dispute  this  historial  fact ;  that  it  was  not  good  for  man  to  be 
alone,  and  a  deep  sleep  fell  upon  Adam  (He  was  anesthetized) 
and  a  rib  was  removed  (first  surgical  operation)  and  woman 
was  created  a  helpmeet,  or  the  First  Aid  toward  raising  a 
family  and  other  things  was  then  and  there  inaugurated — and 
the  next  instance  refered  to,  was  when  Adam  and  Eve 
found  it  necessary  to  have  some  aid  and  protection  from  cer- 
tain frost  conditions  which  was  closely  associated  with  the 
Apple  Crop — and  as  they  were  hustling  around  the  first  dress- 
ing they  got  was  the  fig  leaf  adornment,  which  has  been  em- 
blematically handed  down  to  the  present  day. 

But,  pressing  rapidly  along  from  century  to  century,  we 
see  that  the  next  time  we  have  any  specific  data  is  in  the  year 
1023,  w^hen  permission  Avas  obtained  to  establish  a  Hospices  in 
Jerusalem,  which  was  done  by  the  order  of  St.  John  the  Bap- 
tist, and  it  was  dedicated  in  the  j^ear  1048,  and  the  Confrater- 
nity was  called  ''Hospitallers  of  St.  John  of  Jerusalem."  The 
badge  of  the  order  was  the  well-known  Maltese  Cross ;  and 
step  by  step  this  benevolent  order  added  organization  after  or- 
ganization, till  the  Red  Cross  order  in  England  was  instituted 
and  initiated,  and  in  1872  established  an  ambulance  service 
in  the  mining  and  pottery  districts,  where  accidents  were  of 
frequent  occurrence. 

That  with  all  the  modern  Equipments  and  Schooling  of 
Employees ;  either  because  of  inefficiency  or  carelessness  on 
their  part,  or  that  of  their  fellow  employees :  there  is  still  a 
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large  number  of  injured,  the  largest  per  cent  being  em- 
plovees — then  trespassers,  and  last,  fortunately,  come  the  pas- 
sengers, with  many  damage  suits.  But,  with  this  knowledge, 
it  is  a  humane  act  to  provide  for  just  such  contingencies,  and 
how  this  can  be  most  successfully  done  is  the  purpose  of  this 
paper  and  the  province  of  this  association  to  assist. 

First  Aid  has  been  thoroughly  discussed  at  home  and 
abroad  and  many  valuable  suggestions  have  been  brought  out 
by  the  rank  and  file,  from  track  walker  to  General  Superin- 
tendents, aided  by  the  Surgeon,  each  knowingly  or  unknow- 
ingly contril)uting  something  tow^ard  perfecting  the  system, 
until,  at  the  present  time,  there  is  a  standard  of  uniformity  that 
is  bringing  pleasing  and  profitable  results ;  but  so  long  as  the 
wheels  of  industry  and  the  various  potential  Creators  of  Com- 
modities continue,  so  long  we  will  have  injured  men. 

When  we  consider  that  on  June  30,  1901,  the  total  num- 
ber of  Railway  employees  in  the  United  States  numbered 
1,071  169,  of  which  there  were  not  classified  3,107  and  38  816 
were  required  for  general  administration,  making  the  classi- 
fied service  consist  of  1,029,246  men,  of  which  41,142  injured 
and  2,675  killed — and  of  passengers  the  total  number  killed 
282  and  of  injured  4.988  and  the  total  of  trespassers  killed 
5,498  and  injured  7,209,  and  we  find  that  for  the  months  of 
July,  August,  and  September,  1902,  the  casualties  of  passen- 
gers and  employees  while  on  duty  amount  to  12,007  (845 
killed  and  11,162  injured).  Number  of  passengers  killed  79 
and  injured  from  all  causes  1,969 — the  total  of  employees  766 
killed  and  9,193  injured.  This  shows  an  increase  over  the 
statistics  of  1901,  but  the  increased  number  of  employees  and 
increase  of  passengers  carried  and  our  inability  to  secure  the 
statistics  of  the  same — lead  us  to  believe  that  there  is  a  less 
ratio  existing  at  the  present  date.  We  desire  to  call  atten- 
tion to  the  fact  that  in  that  statement  we  mean  all  who  die 
within  24  hours — are  declared  killed — and  all  who  are  disabled 
to  the  extent  of  three  days  or  more,  are  classed  as  injured,  it 
shows  at  a  glance  that  there  is  plenty  of  room  to  apply  first 
aid,  and  also  the  grim  necessity  of  prompt  and  efficient  appli- 
cation of  the  same. 
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Therefore,  the  adoption  of  what  is  known  as  "First  Aid" 
as  appHed  to  Railroad  service  is  in  conformity  tO'  the  Standard 
Systems  used  by  tlie  St.  John's  Ambulance  Association  of  Eng- 
land and  adopted  by  Germany  and  nearly  every  European 
State,  as  well  as  by  the  New  York  Society  for  Instruction  in 
First  Aid — a  system  of  education  for  Employees  that  will  en- 
able them  to  aid  the  injured  intelligently,  and  which  system 
has  reached  a  standard  by  many  Railroads,  that  compares  fav- 
orably with  the  first  aid  in  the  Military  service. 

A  little  knowledge  is  dangerous,  and  we  find  sometimes 
that  the  prayer  of  the  injured  is  not  always :  Oh  :  Lord :  pro- 
tect me  from  mine  enemies,  but  it  is:  Oh:  Lord:  save  me 
from  my  friends — for  it  does  happen  that  some  over-zealous 
person  may  in  a  moment  undo  what  nature  is  trying  to  do — 
and  would  have  succeeded  if  the  case  was  left  alone. 

"The  first  dressing  decides  the  fate  of  the  wounded"  was 
a  maxim  laid  down  by  Volkman,  and  it  is  true  that  it  will  never 
lose  its  significance — and  it  is  true  that  much  of  the  argu- 
ment must  be  lost  when  the  position  is  taken  that  we  must 
make  Amateur  Surgeons  of  our  Engineers,  Firemen  and  Con- 
ductors;  and  such  other  members  of  the  Crew  as  may  be 
designated  "Emergency  or  First  Aid  Men ;"  but  it  has  never 
been  shown  that  such  vv^as  the  purpose :  to  expect  of  the  laity 
anything  else  than  to  add  comfort  and  safety  to  the  sufferer. 
And,  while  it  is  equally  true  that  these  men  are  not  Surgeons 
in  any  sense,  yet  they  can  be  properly  enlightened  so  that 
they  can  do  the  right  thing,  or  the  simple,  necessary  thing  in 
the  emergency,  to  relieve  suffering,  or  stop  a  bleeding  wound 
until  the  arrival  of  the  Surgeon ;  thereby  rendering  comfort 
and  safety,  which  means  everything  to  the  sufferer. 

As  applied  to  the  Pittsburgh  &  Lake  Erie,  the  institution 
of  the  first  aid,  has  been  in  force  for  about  two  years,  and  as 
yet  in  its  infancy,  so  far  as  thorough  teaching  is  concerned, 
but  with  that  potent  fact  staring  us  in  the  face,  we  are  pre- 
pared to  say  that  we  find  when  injury  occurs,  that  the  unfor- 
tunate victim  reaches  the  Surgeon  with  greater  safety  to  him- 
self, and  instead  of  finding  him  bloodless,  we  find  the  Rubber 
Tourniquet  properly  applied,  an  antiseptic  pad  over  the 
wound,  and  a  bandage  over  it  to  hold  it  in  place ;  and  should 
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it  be  a  broken  limb,  a  temporary  splint  applied  to  keep  the 
broken  bones  from  doing  additional  injnr}^  by  goading-  the 
soft  part  to  death  from  friction,  while  enroute  to  place  of 
destination. 

The  marked  improvement  in  the  general  condition  of  the 
injured  on  their  arrival  at  the  Hospital  has  been  such  that  it 
is  now  the  exception  to  find  a  man  so  exsanquinated  that  he 
cannot  at  once  be  placed  on  the  operating  table ;  while  pre- 
viously, the  reverse  condition  was  the  rule  ;  to  find  his  life 
ebbing  slowly  away,  because  no  one  seemed  aware  that  hemor- 
rhage could  be  safely  controlled  by  properly  applied  Tourni- 
quet, and  we  feel  safe  in  saying  that  by  the  judicious  first  aid 
the  death  rate  is  much  lower  and  the  injured  ones  made  more 
comfortable,  and  with  these  results  obtained,  we  should  be 
encouraged  to  a  more  vigorous  and  thorough  effort  to  secure 
the  most  efficient  detail  and  co-operation  that  can  be  afforded 
l^y  the  Management  of  the  various  Railroad  Companies. 

Our  First  Aid  or  Emergency  Box  contains  Bandages,  as- 
sorted sizes ;  Sublemated  guaze,  Rubber  Tourniquet,  Cotton, 
.Safety  Pins  and  enough  to  care  for  two  or  three  injured  per- 
sons. Our  Folding  Stretcher  contains  two  blankets  and  one 
rubber  blanket,  and  four  splints,  assorted.  Each  Caboose 
and  each  baggage  car  has  a  set  of  these  supplies — each  sta- 
tion and  telegraph  office  is  similarly  supplied.  A  small  hand- 
book has  been  issued  to  the  men,  and  a  circular  has  been 
placed  in  the  hands  of  the  men,  entitled  "Aid  to  Memory." 
The  first  aid  lo  the  injured  and  the  same  is  herewith  attached: 

AID  TO  MEMORY. 

FIRST  AID  PACKAGE. — For  small  wounds  on  any  part 
of  the  body. 

GAUZE. — For  large  wounds. 

COTTON. — To  cover  over  on  top  of  the  gauze. 

RUBBER  BAND  (Tourniquet).— To  fasten  around  a 
limb  or  around  the  head  to  stop  hemorrhage,  particularly  in 
case  of  crushed  limb. 

ADHESIVE  PLASTER.— To  hold  dressings,  but  never 
to  be  applied  to  an  open  wound. 

COTTON  BANDAGES.— To  be  used  over  first  dressings 
where  there  is  much  bleeding. 


First  Aid  to  the  Injured  53 

GAUZE  BANDAGES.— To  fasten  splints  in  place  and 
to  support  light  dressings  where  there  is  no  hemorrhage. 

SAFETY  PINS.— To  fasten  bandages,  etc. 

First — Don't  give  a  drink  of  whiskey. 

Second. — Don't  pour  ice  or  very  cold  water  on  wounds. 

Third. — The  patient  should  be  placed  on  his  back,  with 
head  low,  and  this  position  should  be  continued  in  transport- 
ing". 

Fourth— IF  THE  PERSON  IS  SUFFERING  FROM 
"SHOCK,"  that  is,  pale  Vvith  pinched  expression  of  face,  droop- 
ing eyelids  and  cold  surface  of  body,  with  feeble  pulse,  give 
spoonfuls  of  hot  tea  or  coffee ;  if  this  cannot  be  had,  teaspoon- 
ful  of  whiskev  or  some  other  alcoholic  stimulant,  in  a  table- 
spoonful  of  hot  water  every  ten  minutes  until  five  or  six  doses 
have  been  taken.  Wrap  in  a  warm  blanket  and  put  hot  water 
bottles  or  heated  bricks  about  the  body. 

Fifth— REMOVE  THE  CLOTHING  from  the  wounded 
part  by  cutting  it  away.  Do  not  attempt  to  tear  or  draw  cloth- 
ing ofT,  as  this  may  further  injure  the  wounded  part.  Always 
see  the  wound  and  know  by  your  eye  just  what  the  nature  of 
it  is. 

Sixth— IF  A  LIMB  IS  CRUSHED  OR  TORN  apply  over 
the  wound  a  thick  pad  Gauze,  then  a  large  covering  or  pad  of 
cotton,  fastened  with  several  turns  of  the  bandages,  handker- 
chief or  an  elastic  suspender. 

Seventh— HEMORRHAGE.— This  follows  shock  and  is 
very  rarely  severe  unless  reaction  takes  place.  TOO  MUCH 
STIMULATION  INCREASES  HEMORRHAGE  and  for 
this  reason  it  is  best  to  give  only  a  little  stimulant,  well 
warmed,  and  repeat  the  dose  if  reaction  is  delayed. 

BLEEDING  IS  OF  TWO  KINDS.— First— Arterial— 
When  the  blood  comes  out  bright  and  red  in  spurts.  Second — 
\'enou';.  when  the  blood  is  dark  and  flows  in  an  even  stream. 

A.—TO  STOP  HEMORRHAGE.— Avoid  trying  to  stop 
bleeding  by  twisting  cords  or  handkerchiefs  around  limbs  Avith 
sticks.  When  the  wound  is  large  and  blood  comes  out  in 
spurts,  apply  the  rubber  band  tightly  just  above  the  wound, 
previously  raising  the  wounded  member  or  part,  especially 
if  it  be  a  limb.     Be  careful  to  put  the  band  on  uninjured  flesh 
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(if  the  limb  be  crushed)  and  about  3  inches  above  the  crushed 
tissues,  else  it  will  slip  down,  and  increase  the  hemorrl-iage. 
Be  careful  to  see  that  the  band  be  firmly  hooked  and  fixed 
before  leaving  it.  Small  wounds,  even  though  the  hem- 
orrhage be  arterial,  require  only  a  firm  compress  of  the  sub- 
limated gauze,  placed  immediately  over  the  wound  and  band- 
aged tightly  in  place  Avith  one  of  the  muslin  bandages.  It  is 
best  after  this  to  bandage  firmly  from  the  extremity  of  the 
hand  or  foot  upward  to  beyond  the  wound  with  muslin  band- 
ages, 

B.— VENOUS  BLEEDING,  which  occurs  when  the 
wound  is  shallow  (does  not  go  deeper  than  the  skin),  as  a 
rule,  requires  firm  pressure  over  the  wound  and  especially  be- 
low it.  If  the  wound  be  quite  small,  put  a  pad  of  styptic  cot- 
ton into  it  and  over  it  and  bandage  tightly  in  place  and  then 
apply  a  bandage  from  below  upward. 

C— BLEEDING  FROM  THE  HEAD.— If  only  the  scaln 
is  involved,  may  also  be  controlled  by  drawing  a  rubber  band 
around  the  head,  encircling  it  just  above  the  eyebrows.  This 
is  very  painful,  however,  and  unless  the  bleeding  is  severe,  it 
may  be  controlled  by  bringing  the  wounded  or  torn  surface 
together  and  applying  along  the  wound  a  thick  layer  of  styptic 
cotton  and  over  this  another  layer  of  absorbent  cotten  and  a 
tight  muslin  bandage.  It  is  well  to  pass  the  bandage  under  the 
chin  if  the  wound  be  on  top  of  the  head,  as  this  holds  it 
firmer  and  tighter. 

Eighth— AFTER  HEMORRHAGE  HAS  BEEN  CON- 
TROLLED apply  g-auze  next  to  the  open  wound  always  and 
never  let  an  open  wound  remain  uncovered  longer  than  ab- 
solutely necessary  to  control  the  hemorrhage,  but  remember 
a  soiled  or  dirty  covering  is  worse  than  none  at  all. 

Ninth— IF  A  LEG  OR  ARM  IS  BROKEN,  straighten 
it  gently  and  lay  on  a  pillow,  then  tie  the  pillow  up  with  sev- 
eral strips  of  muslin,  bandage,  or  splints  found  in  the  stretcher, 
laths  or  barrel  staves,  padded  Avith  some  soft  material,  may 
be  used  for  this  purpose.  This  should  be  done  before  the  in- 
jured person  is  moved  any  distance. 

Tenth— COMPOUND  FRACTURES  are  fractures  ac- 
companied by  a  wound  of  the  soft  tissues  at  the  point  of  frac- 
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tnre,  so  that  the  bone  is  exposed  to  the  air.  In  these  cases 
treat  hemorrhage  and  the  wound  according  to  the  foregoing 
rules,  and  then  apply  splints.  If  the  bones  project  beyond  the 
skin,  remember  to  bring  them  back  into  place  by  pulling  the 
extremity  in  the  direction  of  the  displacetnent,  until  the  ends 
of  the  fragments  are  quite  free  from  over-riding.  Remember 
to  always  cover  these  Avounds  v/ith  the  sublimate  gauze  and 
bandage. 

Eleventh — BURNS. — Carefully  remove  the  clothing  by 
cutting  it  ofif,  if  the  part  be  clothed  and  apply  immediately 
three  or  four  (3  or  4)  thicknesses  of  the  sublimate  gauze  (dry 
or  wet,  in  warm  water  in  which  one  tablespoonful  of  the  bicar- 
bonate of  soda  to  the  quart  has  been  dissolved).  As  a  rule 
never  attempt  to  clean  burns  immediately  after  they  occur. 
Cover  the  wounded  part  immediately,  as  directed  above,  and 
leave  the  cleansing  to  the  surgeon  afterward.  Extensive 
burns  are  attended  with  great  shock,  as  a  rule,  and  require 
FREE  STIMULATION.  As  the  burns  are  rarely  followed 
by  hemorrhage,  stimulants  may  be  and  should  be  given  in 
considerable  quantities. 

Twelfth— PROSTRATION  FROM  EXCESSIVE  HEAT 
— In  these  cases  (not  sunstroke)  the  face  is  pale,  lips  colorless 
or  blue,  breathing  slow,  pulse  slow  and  very  weak.  Place  the 
patient  on  his  back,  with  his  head  level  with  his  body  and 
loosen  clothing.  Apply  heat  to  the  surface  of  the  body  and 
extremities.  Bathe  the  face  with  warm  water  into  which  a 
little  whiskey  or  alcohol  has  been  poured,  and  if  he  can  swal- 
low, give  the  patient  an  ounce  of  whiskey  in  as  much  water. 

B_PROSTRATION  FROM  DRINKING  TOO  MUCH 
ICE  WATER  WHEN  OVERHEATED.— The  face  is  red  or 
even  purple,  breathing  heavy  and  irregular,  pulse  irregular. 
Loosen  clothing,  place  on  back,  with  head  slightly  elevated. 
Give  hot  drinks,  applv  heat  to  the  spine  and  the  extremities. 

Thirteenth— POSITION  IN  WHICH  A  PERSON 
SHOULD  BE  PLACED  AFTER  INJURY.— Injuries  to  the 
head  require  that  the  head  be  raised  higher  than  the  level  of 
the  body.  In  all  cases,  if  practicable,  lay  the  patient  on  his 
back,  with  the  limbs  stretched  out  in  their  natural  positions ; 
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loosen  the  collar  and  waist  bands  and  unless  the  head  be  in- 
jured, remember  to  have  the  head  on  the  same  level  as  the 
body ;  do  not  bolster  it  up  with  anything. 

'Fourteenth— TO  PLACE  A  PERSON  ON  A 
STRETCHER  TO  CARRY  HIM.— Three  persons  are  neces- 
sary to  do  this ;  two  to  act  as  bearers  of  the  stretcher  and  one 
to  attend  to  the  injured  part.  Place  the  stretcher  at  the  head 
of  the  patient,  on  a  line  with  the  body,  the  foot  of  the 
stretcher  being  nearest  the  patient's  head.  One  bearer  kneels 
on  each  side  of  the  patient  and  join  hands  underneath  his 
hips  and  :^houlders  with  the  bearer  on  the  opposite  side.  The 
third  man  attends  to  the  wounded  limb  or  looks  after  any 
bandages  or  splints  that  may  have  been  applied.  The  bearers 
then  rise  to  their  feet  raising  their  patient  in  a  horizontal  posi- 
tion and  by  a  series  of  side  steps  bring  the  patient  over  the 
stretcher.  He  is  then  lowered  gently  on  it  and  made  as  com- 
fortable as  possible.  One  bearer  starts  off  with  his  left  foot 
and  the  other  with  his  right;  should  they  keep  step  the 
stretcher  would  roll  l.iadly. 

President:  In  view  of  the  fact  that  neither  mechanical 
men  nor  supply  men  are  in  position  to  discuss  this  subject,  v;e 
will  turn  it  over  to  the  profession.  We  have  with  us  Dr.  X. 
C.  Scott,  of  Cleveland,  consulting  surgeon  of  the  New  York, 
Chicago  &  .St.  Louis  Railroad,  from  whom  we  would  be  very 
glad  to  hear. 

Dr.  X.  C.  Scott:  I  have  often  wondered  why  a  doctor 
is  called  upon  to  make  a  speech,  because  when  I  was  in  col- 
lege all  the  men  who  could  talk  Avell  were  made  either  railroad 
men,  preachers,  lawyers  and  lastly  came  the  doctors  who  were 
never  expected  to  make  a  speech. 

J  ha\e  been  greatly  interested  in  this  paper.  It  is  excel- 
lent. But  it  seems  to  me  that  the  most  practical  question  for 
railroad  nicn  to  consider  is  what  are  the  cardinal  points  to  be 
taken  up  by  them  in  this  very  important  part  of  their  work. 
It  strikes  me  the  questions  of  shock,  hemorrhage,  broken 
limbs  and  pain  are  the  very  important  things.  There  are 
other  things,  but  these  are  the  essential  ones.  Railroads 
should  employ  their  surgeons  to  instruct  their  employees  how 
to  meet  and  handle  these  conditions.     I  have  had  a  large  ex- 
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perience  in  teaching,  l^oth  with  medical  students  and  with 
nurses  in  hospitals,  and  I  have  not  found  one  that  could 
apply  a  simple  bandage  as  it  should  be  done  unless  I  had  per- 
sonally demonstrated  to  hiir  or  her,  several  times,  how  to  do 
it.  All  your  employees,  who  are  expected  to  act  as  first  aid 
men,  should  be  instructed  and  well  drilled  by  your  surgeons. 
The  surgeon  should  make  a  thorough  demonstration  of  what 
he  is  trying  to  teach  them  and  then  the  men  should  be  com- 
pelled, individualh',  to  do  the  same  thing  and  be  quizzed  as 
to  what  the  instructor  meant  by  this  and  that,  to  see  how 
well  they  understand  the  subject  of  instruction.  Judging 
from  my  experience  with  medical  students  who  are  studying 
medicine  and  surgery,  and  nurses  who  are  every  day  ni  the 
sick  wards  of  hospitals,  I  will  warrant  yo.i  that  the  first  time 
you  quiz  them,  you  will  be  astonished  to  find  how  little  they 
know,  or  perhaps  that  they  don't  know  anything.  You  may 
read  all  the  first  aid  manuals  that  ever  were  printed  and  have 
first  aid  training  all  that  can  be  taught,  and  you  may  have  every 
first  aid  system  that  can  be  devised,  and  yet  they  will  not 
make  a  relief  fit  to  take  the  place  of  a  surgeon.  You  do  not 
and  cannot  expect  that.  But  you  can  do  this  with  your  men, 
if  you  demonstrate  to  them,  time  and  time  again.  A\hat  you 
desire  them  to  know  and  see  that  they  can  intelligently  carry 
out  what  you  have  taught  them,  you  will  find  that  they  can 
do  much  good,  by  placing  an  injured  person  in  a  proper  con- 
dition and  that  by  placing  an  Injured  or  fractured  limb  in  a 
proper  position  they  may  be  the  means  of  saving  a  limb  or 
even  a  life.    All  these  things  you  can  do. 

In  regard  to  shock,  I  think  that  perhaps  the  first  thing 
that  should  be  taught  to  every  trainman,  is  that  they  should 
never  raise  a  person  upright  who  is  suffering  from  shock, 
but  that  the  head  and  body  should  be  kept  low  and  in  a  re- 
clining position.  It  is  a  wonderful  thing  that  in  shock,  where 
the  nervous  centers  and  system  are  so  prostrated,  that  you 
find  the  veins  of  the  head  and  upper  extremities  so  much 
engorged  that  some  surgeons  have  advised  opening  these,  in 
severe  cases,  to  allow  an  escape  of  blood.  Of  course  you  can- 
not expect  a  first  aid  man  to  do  this.  I  have  no  question  in 
my  own  mind  that  in  severe  cases  of  shock,  life  can  be  wiped 
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out  in  a  second  by  raising  or  changing  the  injured  from  the 
proper  position. 

The  next  thing  is  hemorrhage.  You  cannot  say  more 
than  has  been  said  in  the  paper  in  reference  to  hemorrhage, 
unless  it  be  to  emphasize  the  importance  of  thoroughly  in- 
structing the  first  aid  men  as  to  the  region  of  all  the  large 
arteries,  and  where  compresses  should  be  placed  to  control 
the  hemorrhage,  if  necessary. 

In  compound  fractures,  I  think  that  under  no  conditions 
should  a  la\-man  be  allo\ved  to  attempt  to  draw  such  broken 
bones  back  into  place,  because  in  many  cases  they  will  cause 
great  laceration  of  parts  or  may  tear  a  hole  in  a  large  blood 
vessel  and  thus  increase  the  danger  of  the  injury. 

Your  first  aid  man  should  be  taught  to  place  the  injured 
parts  in  position — apply  temporary  splints  and  take  the  injured 
person  to  the  hospital  or  home,  where  the  doctor  or  surgeon 
will  reduce  the  exposed  ends  of  the  broken  bone,  as  it  should 
be  done.  Every  doctor  knows,  that  in  many  cases  of  com- 
pound fracture,  we  have  to  enlarge  the  wound  in  order  to  get 
the  bones  back  in  place.  By  making  the  w^ound  a  little  larger 
with  a  knife  will  do  no  harm,  and  it  is  a  very  different  (|aes- 
tion  from  lacerating  the  parts  by  forcing  the  broken  bones  back 
into  place  through  the  original  opening  caused  by  the  injury. 
A  simple  incised  wound  heals  almost  universally  by  first  inten- 
tion, while  in  a  contused  and  lacerated  wound  we  naturally  ex- 
pect more  or  less  supuration. 

The  handling  and  transportation  of  the  injured  is  a  very 
important  question  and  should  be  most  thoroughly  impressed 
on  the  minds  of  your  first  aid  relief.  They  should  be  well 
drilled  in  how  to  lift  and  place  the  injured  on  a  litter,  so  as  to 
do  as  little  harm  as  possible.  Of  course  in  many  cases  three 
men  are  sufficient  to  carry  a  person  and  place  them  ov  a  litter, 
but  many  cases  require  more.  I  believe  that,  with  a  person 
haA  ing  a  compound  comminuted  fracture,  three  men  cannot 
properly  handle  such  a  case,  but  that  it  would  require  five  per- 
sons to  do  it  as  it  should  be  done — one  should  steady  the  head 
— two  carry  the  body,  and  one  to  carry  each  leg.  Of  course 
there  are  exceptions  in  these  cases. 
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In  one  respect  T  would  go  further  than  any  instructions 
I  have  seen  in  any  first  aid  manuals,  and  that  is,  1  would  in- 
struct the  trainmen  how  to  use  the  hypodermic  syringe  to  con- 
trol pain,  and  I  would  also  instruct  them  how  to  use  strych- 
nia hypodcrmically.  Morphia  and  Strychnia  are  now  put  up 
in  tablets  in  such  small  quantities,  that  your  first  aid  men  can 
use  them  to  relieve  pain  and  stimulate  the  nerve  action  if  they 
are  properly  instructed.  Why  should  injured  persons  be  al- 
lowed to  sufi'er  pain  when  it  can  be  lessened  or  totally  relieved? 
It  is  certainly  a  very  important  thing  to  be  able  to  quiet  pain 
and  stimulate  the  heart  action.  Other  surgecns  may  differ 
from  me  on  this  point,  but,  notwithstanding,  I  would  urge  that 
first  aid  men  be  so  instructed,  to  be  able  to  prevent  suft'ermg 
and  save  life. 

Lately  in  Cleveland  we  have  had  a  demonstration  that  is 
verv  extraordinary  to  me,  in  the  experiments  made  by  Drs. 
Lower  and  Crile.  They  have  been  making  experiments  in  the 
use  of  Adrenoline  in  reviving  animals  suffering  from  shock 
and  apparently  dead.  They  have  taken  a  dog,  chloroformed 
it  and  then  choked  it  until,  apparently,  dead.  After  15  min- 
utes they  have  injected  Adrenoline  into  its  veins  and  that  dog 
has  revived.  They  have  had  no  opportunity  to  use  it  in  shock 
with  human  beings,  but  Avith  dogs  they  have  repeated  it  sev- 
eral times,  simply  showing  that  in  shock  the  vaso-motor  sys- 
tem is  still  active.  Inquiring  of  Dr.  Lower  about  these  Adre- 
noline experiments  and  the  use  of  it,  he  told  me  that  they 
injected  about  two  ounces  of  the  standard  saline  solution, 
which  contained  about  one  part  of  Adrenoline  to  50,000  parts 
of  the  saline  solution.  He  said  that  their  first  experience 
showed  that  the  effects  of  the  injection  soon  passed  off,  and 
that  it  was  followed  with  greater  collapse,  but  that  they  soon 
discovered  that  by  keeping  up  the  injections  of  Adrenoiine- 
saline  solution  of  about  five  drops  per  minute,  the  favorable 
condition  was  maintained  and  the  collapse  prevented.  In  cases 
where  there  was  complete  decapitation  of  the  dog's  head,  c  i- 
dence  of  live  was  kept  up  by  these  injections.  Of  course  the 
use  of  this  remedy  requires  a  skilled  surgeon,  and  a  layman 
could  not  do  it.  Now  if  such  wonderful  results  can  be  ob- 
tained with  the  dog,  have  we  not  the  right  to  reason  and  be- 
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lieve  that  if  a  doctor  could  apply  this  solution  to  the  injured 
within  a  few  minutes  after  the  accident,  even  if  the  person  is 
apparently  dead,  he  might  bring  about  a  recovery.  Now,  if 
this  should  prove  true  in  future  experiments,  it  would  show 
this  to  be  one  of  the  greatest  discoveries  in  modern  surgery. 

A.drenoline  is  an  extract  taken  from  the  capsules  above 
the  kidneys,  and  i:iesides  its  efitects  on  the  vaso-motory  system, 
it  has  a  wonderful  effect  as  a  local  application  to  mucous  sur- 
faces. In  my  hands  it  has  been  the  best  remedy  for  the  abate- 
ment of  Hay  Fever  that  I  have  ever  tried. 

These  experiments  of  Drs.  Lower  and  Crile  are  very  ex- 
traordinary, but  as  yet  they  have  had  no  opportunity  to  try  tlte 
rem.edy  on  man  in  a  case  of  severe  shock — they  propose  to 
do  so  the  first  opportunity  that  presents  itself. 

Tf  a  man,  who  has  been  apparently  dead  for  some  ten 
minutes,  can  be  resuscitated  and  kept  alive  until  the  heart's 
action  is  restored  and  respiration  is  re-established,  it  means 
a  wonderful  advancement  and  progress  in  modern  surgery. 

Gentlemen,  I  did  not  expect  to  say  anything  here  to-night. 
T  thank  you.     (Applause.) 

President:  I  think  I  ought  to  retract  a  portion  of  what 
I  said  in  regard  to  the  discussion.  We  have  a  gentleman  with 
us  who  represents  the  claim  department,  Avho  takes  charge  of 
the  patient  after  the  doctors  are  through — provided  the  man 
lives :  and  I  will  call  upon  Mr.  J.  C.  Grooms. 

Mr.  Grooms  :    Mr.  President  and  Gentlemen  : 

I  must  ask  your  pardon  in  advance  for  what  President 
Turner  causes  me  to  inflict  upon  you.  Part  of  my  duties  are 
to  care  for  our  injured  employes  and  others  on  the  Pittsburgh 
&  Lake  Erie  Raihoad,  after  the  doctors  are  through  with  them, 
and  T  hope  you  may  not  consider  it  a  digression  if  I  add  that 
our  surgeons  are  faithful  in  the  discharge  of  their  responsibil- 
ity, and  that  they  assu.me  a  personal  charge  of  the  individual 
cases,  earning  the  gratitude  of  the  injured,  and  making  it  easier 
for  the  Claim  Agent. 

I  see  before  me  faces  of  practical  business  men,  whom  I 
think  want  to  know  the  economic  as  well  as  the  humane  side 
of  the  case  before  us.  It  is  the  practicable  application  of  the 
subject  that  appeals  to  me,  and  this  must  be  shown  to  our 
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railroad  friends  and  others  employing;'  larg-e  num1)crs  of  men, 
to  attract  their  attention  and  induce  them  to  use  it. 

In  this  instance  about  "first  aids"  I  think  the  old  saying 
that  "a  stitch  in  time  saves  nine"  is  aptly  applied.  Our  ex- 
perience is  that  we  have  accomplished  a  saving  beyond  our 
expectation,  coming  out  of  the  "first  aids." 

You  may  not  all  be  railroad  people,  but  you  are  all  fa- 
miliar with  instances  leading  to  injuries  of  men  about  railroads 
and  in  machinery,  both  in  your  shops  and  other  places  where 
men  arc  employed.  The  first  thing  is  to  help  the  man  and 
help  him  systematically  and  practica^h^  We  aim  to  do  this 
by  having  on  each  train,  at  t?ach  station,  at  the  shops  and 
other  places  where  they  may  be  needed,  packages  of  "first 
aids"  for  use  of  our  injured,  and  all  employes  know  this,  and 
are  becoming  familiar  with  the  practical  use  and  applicativni 
of  them.  With  us  we  consider  any  injury,  from  a  slight  scratch 
to  those  more  serious,  resulting  in  death,  and  a  report  is  kept 
of  the  disposition  of  each  case. 

The  benefits  derived  from  the  use  of  "first  aids"  to  our  peo- 
ple have  been  gratifying,  and  from  an  actual  financial  consid- 
eration, has  more  than  paid  its  cost,  and  given  most  satisfac- 
tory results  in  aiding  the  injured,  whether  the  patient  is  taken 
to  the  hospital  for  a  serious  operation  or  a  slight  injury,  only 
requiring  attention  at  the  doctor's  ofiice. 

Our  people  have  no  insurance  association  connected  with 
the  road  for  the  protection  of  its  men.  However,  an  engineer, 
conductor,  brakeman,  track  walker  or  other  employee  injured, 
receives  consideration,  and,  in  nearly  every  instance,  financial 
aid,  when  he  receives  a  serious  injury  necessitating  his  being- 
laid  off  duty.  We  have  never  set  a  limit,  owing  to  the  fact 
that  there  are  no  two  men  wdio  can  be  considered  from  the 
same  standpoint ;  but  we  seldom  ever  make  an  allowance  for 
less  than  ten  days,  however,  that  would  depend  upon  circum- 
stances, as  some  men  cannot  lay  off  duty  a  week  without  suf- 
fering loss.  We  do  the  best  we  can  to  consider  each  case  in- 
dividually. We  first  take  into  account  how  long  he  has  been  in 
the  service.  He  may  have  onl}^  been  with  us  a  month  before 
being  injured,  or  he  may  have  had  a  long  term  of  service  with 
us,  and  only  slightly  hurt.     Then  we  consider  whether  he  is 
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married  or  single,  and  the  size  of  his  family;  he  may  have  a 
wife  onh',  or  he  may  have  several  children;  he  may  be  paying 
for  property  purchased,  or  renting  his  house,  and,  if  single, 
may  be  a  long  distance  from  home  and  boarding,  or  slaying 
with  his  parents.  You  may  think  it  impossible,  but  we  try 
to  apply  this  to  each  case,  if  oiir  employes  were  compelled  to 
carry  insurance  policies,  the  story  might  l)e  told  in  another 
way. 

Then  these  "first  aids"  have  been  useful  in  many  instances 
to  passengers  injured  on  our  trains,  and  the  results  have  been 
as  gratifying  and  of  as  much  practicable  benefit,  as  with  our 
employes. 

I  was  on  a  train  of  one  of  our  eastern  railroads  last  sum- 
mer, and  the  crew  received  a  message  to  look  out  for  a  pas- 
senger supposed  to  have  fallen  from  a  west-bound  train  at  a 
certain  point.  The  engineer  found  the  man  lying  near  the 
tracK  with  a  large  gash  in  his  head,  caused  by  falling  on  the 
end  of  a  tie,  besides  cuts  and  bruises  over  the  body.  The  man 
was  picked  up  and  put  into  the  baggage  car,  and  I  went  for- 
ward to  see  him.  There  was  not  a  thing  on  that  train  that 
could  be  used  by  the  surgeon  who  came  forward  to  bind  up 
the  wounds  or  stop  the  Bow  of  blood,  and  several  of  us  con- 
tributed from  our  personal  effects  in  response  to  a  call  from 
the  surgeon,  who  had  volunteered  his  services,  and  he  was 
given  the  best  care  possible  under  the  circumstances.  He  was 
taken  to  the  hospital  and  died  two  days  afterwards.  This 
man's  life  might  have  been  saved  if  there  had  been  "first  aids'' 
in  the  baggage  car  on  that  train,  and  the  flow  of  blood  could 
have  been  stopped  and  other  injuries  attended  to. 

With  us  we  have  from  six  hundred  to  nine  hundred  people 
hurt  each  year.  Of  these  some  remain  in  the  hospital  from 
three  to  six  months,  some  a  few  days,  and  some  will  not  go 
to  the  hospital  at  all. 

In  order  to  make  a  practicable  application  of  the  advan- 
tages and  benefits  derived  from  "first  aids"  to  our  railroad,  oin* 
surgeons  and  myself  have  estimated  that  one  hundred  men 
out  of  the  great  mmiber  injured  within  the  year  would  remain 
in  the  hospital  at  the  expense  of  the  company  for  at  least  three 
months,  at  about  one  dollar  per  dav,  which  would  amount  to 
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about  ninety  dollars  each.  We  would  probably  make  each 
man  an  allowance  of  ninety  dollars  more.  There  is  one  hun- 
dred and  eig^hty  dollars  for  one  man,  or  eighteen  thousand  dol- 
lars, total  cost. 

t 

To-day  it  is  estimated  that  with  the  care  given  the  men, 
they  would  not  remain  in  the  hospital  over  sixty  days.  The 
allowance  would  be  thirty  dollars  less,  and  the  hospital  ex- 
pense would  be  thirty  dollars  less,  making  a  total  of  twelve 
hundred  dollars  for  the  same  number  of  persons  injured.  This 
difference  of  six  thousand  dollars  is  more  than  the  expense 
of  "first  aids,"  including  blankets  and  stretchers.  Besides  this 
the  men  have  received  better  care,  and  are  in  better  condition 
to  be  treated  by  the  surgeons.  Our  surgeons  are  of  the  opinion 
that  at  least  ten  lives  have  been  saved  within  the  Jast  two 
years.  Is  anything  else  necessary  that  "first  aids,"  as  applied 
in  these  cases,  have  been  a  blessing  to  these  men  and  economy 
to  the  Railroad  Company?  T  think  they  should  be  in  the  shops, 
mines  and  at  all  places  where  large  numbers  of  men  are  en- 
gaged in  dangerous  employments. 

Our  Company  is  now  considering  a  method  of  having  our 
surgeons  give  the  employes  special  instructions  in  the  method 
of  applying  "first  aids,"  and  when  this  is  done,  we  see  noth- 
ing that  can  be  added  to  an  almost  perfect  system  of  caring 
for  its  injured.     (Applause.) 

President:  Would  any  of  the  gentlemen  like  to  ofTer  any 
remark  or  ask  the  Doctor  any  question  ?  If  not,  Dr.  Milligan 
will  close  the  discussion. 

Dr.  J.  D.  Milligan :  Mr.  President  and  Gentlemen— It  did 
not  take  long  for  the  prescription  to  act.  If  it  was  such  a 
knockout  as  that,  you  must  have  taken  the  medicine. 

I  recollect  a  story  that  was  told  on  me  some  years  ago, 
before  I  recited  to  Professor  Scott  in  1874.  He  does  not  know 
me,  and  I  will  be  quiet  until  I  get  through  with  him.  Along 
in  my  early  period  of  practice  it  was  stated  by  some  one  that 
a  lady  was  very  seriously  ill,  and  that  her  little  son  was  out 
on  the  door  step  crying.  And  this  gentleman,  kind-hearted, 
like  Brother  Grooms,  stepped  up  to  the  boy  and  said,  "What 
is  the  matter,  my  boy?"     The  boy  replied,  "Mother  is  going 
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to  die."  lie  said,  "'Tt  can't  be  possible.  Who  said  so?"  "Well," 
he  said,  "it  is  possible,  because  Dr.  Milligan  says  so,  and  he 
knows  what  he  gave  her."     (Laughter.) 

So  I  had  hoped,  at  least,  that  this  paper  would  bring  out 
many  suggestions  which  might  be  added  in  support  of  the 
paper,  or  severe  criticism  wliich  I  hoped  I  had  provoked. 

T  might  ansvs'cr  a  few  little  points,  and  first,  as  Professor 
Scott  taught  mc  in  1874,  at  the  old  Western  Reserve  School, 
he  used  to  try  to  make  men  believe  all  he  said  and  did — 
and  believe  all  he  says  to-night.  I'ut  I  did  not  agree  with  Dr. 
Scott  in  everything  that  he  said  then  or  says  now.  I  am 
candid  and  honest  when  I  say  that  a  little  knowledge  is  dan- 
gerous, and  I  believe  that  when  you  place  a  hyperdermic 
syringe  in  the  hands  of  an  employe  he  is  liable  to  shoot  some- 
thing somewhere  that  would  be  more  dangerous  than  if  he 
would  keep  on  the  other  side  of  the  fence.  As  I  said  in  the 
paper,  it  is  not  our  purpose  to  make  surgeons  of  these  emer- 
gency men,  but  to  teach  them  not  to  do  what  they  do  do.  As 
the  Professor  said,  with  a  man  sufifering  from  shock,  with  the 
vessels  all  turgid  and  thick,  it  is  not  prudent  to  raise  him  up 
and  talk  to  him.  Keep  the  other  men  away  from  him  and  give 
him  a  chance, to  get  some  good  free  oxygen  and  recover  from 
the  shock.  Too  much  meddling  does  more  damage  to  the  in- 
jured than  too  little,  they  will  infect  the  wound,  and  the  in- 
structions I  have  been  trying  to  give  are  to  cut  the  clothing 
off  from,  a  woimd  that  is  bleeding,  but  before  they  do  that,  to 
have  your  gauze  ready  to  put  on  and  get  it  covered  quickly. 
And  we  do  not  have  so  many  infected  wounds  now  for  that 
reason.  And  oftentimes,  as  I  could  refer  to  cases  in  preceding 
years,  life  has  l^een  sacrificed  l^ecause  of  septic  conditions  from 
the  wound,  simply  from  some  one  running  a  chew  of  tobacco 
into  it  or  tieing  it  up  with  a  dirty  handkerchief  and  covering 
it  up  with  microbes  and  things  which  do  damage  in  the  wound. 

In  regard  to  some  other  little  points  which  were  brought 
out,  I  was  very  much  pleased  with  Dr.  Scott's,  remarks  about 
adrenalin.  As  the  Doctor  has  spoken  of  it,  it  is  a  power  which 
we  little  know  of  to-day.  But  the  worst  cases  of  purpura 
hemorrhagia  that  I  have  ever  seen,  have  been  cured  by  that 
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same  remedy  here  in  our  hospitals.  And  while  we  have  not 
been  using  it  as  the  Doctor  recounts,  we  have  been  havinji^ 
our  eye  on  it,  and  T  believe  it  is  the  coming  remedy  which 
will  aid  us  very  much  in  resuscitating  the  person  from  shock. 
But  shock  is  felt  often  to  be  the  result  of  hemorrhage,  either 
internal  or  concealed,  frorii  any  cause  whatever,  so  that  the 
first  care  we  have  to  teach  our  employes  is  now  to  intelligently 
take  care  of  what  they  can  see,  and  intelligently  let  alone  what 
belongs  to  the  surgeon. 

In  regard  to  our  friend  Grooms,  I  like  him,  but  his  sym- 
pathy runs  away  with  him  once  in  a  while,  but  it  never  runs 
away  with  him  where  the  coin  is.  That  never  gets  away  from 
him.  What  I  have  to  say  in  regard  to  that  is  only  to  correct 
an  impression  which  I  feel  might  throw  discredit  on  the  sur- 
gical history  of  the  railroad  company.  He  did  not  intend  it 
so,  but  when  he  said  that  out  of  these  men  who  were  severely 
injured  100  stayed  three  months  in  the  hospital,  he  meant  three 
months  wholly  disabled.  It  is  very  seldom  that  we  have  a 
man  that  is  in  the  hospital  three  months.  Once  in  a  while 
we  do  get  a  man  that  has  to  be  there  two  or  three  months, 
particularly  if  he  comes  in  suffering  from  a  septic  condition 
of  the  wound,  it  reqiiire?  several  months.  But  my  friend  will 
find  when  he  looks  over  his  cash  account  of  this  man  charged 
i:p  as  having  had  an  amputation  in  the  middle  of  the  thigh, 
going  out  of  the  hospital  in  2[  and  22  days,  and  a  greater  ma- 
jority going  out  under  five  weeks,  that  they  go  out  but  little 
till  they  get  new  legs  made,  and  that  it  is  more  than  three 
months  before  they  are  able  to  return  to  the  road. 

Mr.  Grooms :    Yes,  sir. 

Dr.  Milligan  :  Yes,  it  is  six  months  or  more.  Now,  in 
regard  to  certain  little  things  in  regard  to  the  equippage  of 
the  road,  I  desire  to  state  in  answer  to  a  little  inquiry  as  to 
how  the  emergency  boxes  and  stretchers,  etc.,  were  used  in 
this  system.  It  so  happens  that  Mr.  Turner,  our  worthy  Pres- 
ident, conferred  with  me  and  we  designed  and  he  made  the 
first  complete  folding  jtretcher  that  I  think  was  in  existence. 
When  it  was  ready  to  be  placed  in  the  baggage  car,  folded  to- 
gether, it  only  occupied  twenty  inches  by  four  feet.  That  is 
all  the  room  that  is  taken  up.    Enclosed  in  this  folded  stretcher 
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are  two  woolen  blankets  and  a  rubber  blanket,  two  splints, 
adapted  for  arms,  anvi  two  for  legs;  enclosed  within  this 
stretcher  is  also  our  emergency  box.  The  whole  thing  is  com- 
pactly placed  and  brought  together  and  is  sealed  by  an  ordin- 
ary car  seal.  There  is  a  separate  little  box  made  in  the  bag- 
gage car  and  in  the  caboose  where  this  stretcher  is  placed  and 
secured  from  dirt,  etc.,  by  making  it  as  tight  as  can  be  done. 
As  soon  as  any  emergency  occurs  in  which  any  of  these  appli- 
ances are  needed,  that  seal  is  broken  and  that  stretcher  and 
that  emergency  box  goes  back  to  headquarters  to  a  gentleman 
under  Mr.  Turner's  care,  who  immediately  looks  over  it  and 
renders  it  in  perfect  condition  again  by  replacing  what  was 
lost  and  placing  it  back  in  its  proper  place,  or  else  another  one 
in  stock  is  placed  there,  so  that  each  caboose  and  each  bag- 
gage car  and  each  station  and  each  telegraph  station  along 
the  line  has  these  different  supplies,  so  that  a  surgeon  if  he  is 
near  the  place  of  the  accident,  does  not  need  to  stop  to  run 
back  after  his  satchel,  for  he  finds  everything  there,  and  em- 
ployes who  are  sufficiently  instructed  that  he  may  be  able  to 
do  that  which  is  to  be  done  before  the  surgeon  arrives.  All 
that  is  at  hand.  It  is  not  usual  for  two  head  end  cjllisions 
or  two  rear  end  collisions  without  one  of  the  two  baggage  cars 
or  two  cabooses  surviving,  so  that  we  always  have  emergency 
supplies  on  the  spot,  as  we  calculate,  for  six  men.  The  box 
of  supplies  is  ample  for  taking  care  of  two  men  very  badly 
injured,  or  three  not  so  badly  injured,  and  these  boxes  always 
being  ever3'-where,  and  always  to  be  found  at  the  same  place, 
it  makes  the  matter  about  as  convenient  as  it  is  possible  to 
place  it. 

I  thank  you,  gentlemen,  for  your  kindness,  and  I  hope  at 
some  future  time  to  inflict  on  yoii  something  further  in  regard 
to  this  mntter,  relating  to  the  humanitarian  feaiures  of  the 
case.  And  I  think  of  all  things  on  earth  to  the  honest-minded 
man,  the  care  that  he  gives  to  his  mjured  fellow  man  is  one 
of  the  noblest  things  he  can  do ;  and  if  there  is  a  Heaven  that 
a  man  can  go  to  it  is  because  he  tries  to  do  something  for 
those  around  him.    I  thank  you,  gentlemen.     (Applause.) 

Chairman:    Is  there  anything  further? 
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Mr.  Carson :  I  move  that  the  Ckib  pass  a  vote  of  thanks 
to  Dr.  Milligan,  Dr.  Scott  and  Mr.  Grooms  for  the  paper  and 
the  discussion,  and  the  able  manner  in  which  they  have  been 
presented.  Tt  was  certainly  interesting-  and  intelligent,  and, 
unquestionably,  we  have  all  been  greatly  benefited  by  it. 

The  motion,  being  put,  was  carried  unanimously. 

President:  Gentlemen,  it  gives  me  great  pleasure  to  ex- 
tend to  you  the  thanks  of  this  Club. 

Mr.  J.  E.  Simons :  T  thank  you  on  behalf  of  my  friend, 
Brother  Grooms.     He  is  a  very  modest  man.     (Laughter.) 

A  Member:  There  is  one  question  I  would  like  to  ask 
before  this  subject  is  closed.  Generally  on  freight  trains  six 
men  compose  the  crew.  How  many  of  those  are  mstructed 
in  this  first  aid,  and  how  are  they  instructed? 

Mr.  Turner :  So  far  the  instruction  has  not  been  carried 
any  further  than  the  printed  instructions  on  the  box.  It  was 
intended  to  call  a  certain  number  of  men  together  at  certain 
intervals  and  have  them  instructed  by  some  one  of  the  com- 
pany surgeons ;  but  since  the  first  aid  system  was  inaugurated 
we  have  been  so  busy  and  had  such  a  roving  class  of  men,  gen- 
erally speaking,  that  not  very  much  has  been  accomplished 
in  that  direction.  But  it  is  expected  as  soon  as  we  get  settled 
down  to  a  good  working  basis  that  all  of  our  men  who  stay 
with  us  will  receive  instructions  such  as  will  enable  them  to 
handle  an  ordinary  injury  very  intelligently. 

If  there  is  no  further  business,  a  motion  to  adjourn  will 
be  in  order. 

On  motion,  adjourned. 


EDWARD  KERR,  President. 


W.  R.  BROWN,  5>upt.  G.  W.  GOSSER,  Sec'y  and  Treas. 
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M  and  Bronze  Gstinss  ot  [ye[f  Des([iption. 

fnsine  km  and  (af  Journal  Bearin?5  a  Spedallf. 

Sole  Manufacturers  ot  CORINTHIAN  BRONZE  tor  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  KELSO  TENDER  COUPLER. 

Pivoted  liead,  no 
springs.  Has  a  "lock- 
set,"  making  it  un- 
necessary to  lock  up 
uncoupling  lever  to 
retain  the  lock  in  an 
uncoupled  position 
when  shifting  in  yards. 
The  same  member 
which  acts  as  a  "lock- 
set"  in  an  uncoupled 
position  also  acts  as  a 
"lock  to  the  lock" 
when  in  a  C(>upled  pos- 
ition. Locking  mech- 
anism fitted,  if  desir- 
ed, with  "  spade  han- 
dle" lifter  to  facilitate 
manipulation  by  hand. 
Same  coupler  also  fur- 
nished for  freight  car  sevice.     Made  of  either 

aa/\lle;/\ble  or  c::f\ST  steel 

Manufactured  exclusively  by      J^^    McCONWAY    &    TORLEY    CO., 

PITTSBURGH,  PA. 


NILES  TOOL  WORKS,  HAMILTON,  Q. 


EXTRA  HEAVY  TOOLS  FOR  RAILWAY  SHOPS. 

MACHINE  TOOLS  OF  EVERY  DESCRIPTION. 

OKKICKS  : 

NEW  YORK.         PHILADELPHIA,  PITTSBURG,  CHICAGO-WESTERN, 

136  Liberty.         21st  and  Callowhill  Sts.         Carnegie  Bdg.  Union  Bdg. 


M.  M.  CocHKAN,  President. 

W.  Harry  Brown,  VicePre-sirlent. 


John  H.  Wurtz  Secretary  and  Treasurer 
J.  S.  Newmyer,  General  Manager. 


WASHINGTON  COAL  &  COKE  CO. 

General  Office!     Dawson,  Fayette  County,  Pa. 
5,000  Tons  DaHy  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 


STEAM. 


GAS. 


COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 


FURNACE. 


FOUNDRY. 


CRUSHED. 


Shipments  via  B.  &.  O.  Railroad  and  P.  &.  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 
N.  P.  HYNDMAN^  Sales  Agent.    H.  R.  HYNDMAN,  Ass't  Sales  Ag't. 


Pintsch  Light         Steam  Heat 


In  use  on  llil.OOO  Cars  5,000 
Locomotives  and  1,W0  Buoys 
in  Europe  and  America,  and 
adopted  as  the  standard  light- 
ing system  by  the  great  sleep- 
ing car  company. 


Used  by  1  3  O  Railroads 
in  the  United  States  and 
adopted  as  standard  by  the 
great  sleeping  car  company. 
Automatic  Straight  Port  Couplers 


w[n(Ay[iii(iui(iiii(](o. 


New  York       Chicago  St.  Louis 

Gen'l  Otliees        1017  101.") 

1()0         Monadnoclc  Union  Trust 

Broadway      Building  Building 


Pneumatic  Drills,  Hammers,  Hoists 


aad  every  variety  of 


Labor  Saving  Machinery. 


Complete   Air    Plants  Installed 
and  Guaranteed. 

Air  Compressors 

For  Every  Purpose. 


WRITE  FOR  CATALOGUE. 

Chicago  Pneumatic  Tool  Co. 

Fisher  BIdg.,  Chicago.  95  Liberty  St.,  New  Yorii 

Pittsburg  Office,  Empire  Building. 

RAILWAY    STEEL-SPRING    COMPANY, 

Helical  and  Eliptical  Springs, 
STEEL    TIRED    WHEELS 

Pressed  Steel  Journal  Box  Lids,  "  M.  C.  B.,"  "Fletcher"  and  all  other  de- 
signs, top  and  side  hung  ;  Morris  and  Drexel  Patents. 

General  Office,    71    Broadway,    New  York. 

BRANCH  OFFICES:— Chicago,  1380  Old  Colony  Building;  St.  Louis,  Lincoln 
Trust  Building  ;  St.  Paul,  Pioneer  Press  Building  ;  Washington,  D.  C. 
17  Sun  Building. 


TAYLOR 


BEST 
YORKSHIRE 


ST  A  Y= BOLT  IRON 


PISTON    RODS  and   AXLES 

Used  by  the  Leading  Railroads 

R.  MUSHET'S  "SfpEE^-  STEELS 

Doing  More  Work  than  any  other  Known  Steels 


THESE  GOODS  ARE  THE  STANDARD  OF  EXCELLENCE 


Sole  Represenatives  in  the  United  States,  Canada  and  Mexico 

B.  M.  JONES  &  CO. 


No.   159  Devonshire  Street,  BOSTON. 


No.   143  Liberty  Street,  NEW  YORK. 


AMERICAN  LOCOMOTIVE  COMPANY, 


BUILDERS  OF 


SINGLE    EXPANSION   AND   COMPOUND    LOCOMOTIVES. 


FOR  ALL  CLASSES  OF  SERVICE. 


OWNING    AND    OPERATING 


SCHENECTADY   LOCOMOTIVE   WORKS,  COOKE    LOCOMOTIVE  WORKS, 

Schenectady.  X.  Y.  Paterson,  K.  .1. 

BROOKS    LOCOMOTIVE    WORKS,  RHODE    ISLAND   WORKS, 

Dunkirk,  X.  Y.  Providence,  R.  I. 

PITTSBURG  Locomotive  works,  dickson  locomotive  Works, 

Allegheny,  Pa.  •  Scranton,  Pa. 

Richmond  locomotive  Works,  Manchester  Locomotive  Works, 

Richmond,  Va. 


GENERAL    OFFICE   25  S-  BROAD    ST.     NEW    YORK. 


MANNING,  MAXWELL  &  MOORE 


ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

■^t  F'MRK.     BUILDIING  t^- 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Railway  and  Machinists'  Tools  and  Supplies  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

THE  FRANKLIN  MFG.  CO., 

C.  J.  S.  MILLER.  President, 

FRANKLIN,         -        -        PA. 

Asbestos    Railway  85%   Magnesia  Boiler 

Supplies.  yijr  Lagging. 

Perfection   Journal   Box    (HS  Train  Pipe  Coverings. 
Packing  (Patented.)  Papers,  Packings,  Etc. 

TUC    INTCQl  nPinNP    Scrap  FROM  chri'=;ty  tyoe  OF  Shoes 

Brake  Shoe 


Entirely 
Out 


About  10  lbs.  each  from  all  typss. 


I 


SAFETY. 

ECONOMY.  .        ^    ... 

All  that  is  left  of  the  Interlocking  Shoe  after  use— about  3  ozs, 

THE   REPUBLIC    RAILWAY   APPLIANCE    CO.,  Lincoln  Trust  Bldg.,  St.  Louis,  Mo. 

SPENCER  OTIS  COMPANY.  Chicago  and  Omaha. 

C0FFIN-ME6EATH    SUPPLY   COMPANY,,    Franltlin,  Pa.,  and  San  Francisco,  Cala. 


Their  preservation,  from  corrosion  is  one  of  the  problems  to-day. 

THE  rSB  OF 

"HIGH  STANDARD"  METAL    PRESERVATIVES  — 
Red  Lead  Metal  Preservative,  Black  Metal  Coating,  Etc., 

on  thousands  of  these  cars  proves  that  they  give  best  results  at  fairest  cost. 

Our  Xcw  H.R.   fohir  Book  erpjain.t  fnUy. 


The  Lowe  Brothets  Company, 


NEW  YORK. 


KANSAS  CITY. 


Peerless  Rubber  manufacturing  Co. 


^^^f^mmmmmmimm 


MPP 
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V  'Vf  P££Pl£SS  RUBBEP  MFG. 


Manufacturers  FJnB  Meclianical  Rubber  Goods  for  Railroad  Equipment  '^^rwYork^*" 


J.    L.    HUKILL. 

PRBSX.    &i.  TRBAS* 


R.    F.    HXTNTEK, 

V.    PBESX. 


K.   J.    EVANS, 

SECY 


HuKiLL  -  Hunter  Co.. 

KAIL  ROAD.  MILL  akd 
GENERAL    SUPPLIES. 

No.   20   WOOD   STREET, 

PITTSBURG.  PA. 


AGEXT.S    FOR    .    .    • 

GDTTA    PBROHA  and  KTJBBER   MFG.  CO. 
NOR\VICH    BELT  MFG.   CO. 
FORSTERS'   SPLIT   PULLEYS. 
ACME   BALL  BEARING   JACKS. 
INTERLOCKING    BRAKE   SHOE. 


BELL  TELEPHONES 

COURT   3051 

"       ao52 


SUYDAM'S  Protective  PAINTS 

Used  extensively  since  1832. 

Highest  Grade  Graphite  Paints 

for  Structural  Steel  and  Iron. 

Suydam's  "Perfection" 
stanrfcls      Freight  Car  Paint. 
Protective  Carbon  Coatings 

Carbon    and    Graphite    combined  c        ri      i    /-« 

properly  with    specially  treated  r»    -i  i-  r»   •  ■  r- 

Weaihe,-Proo(  Oils.  Buildings,  Bridges.  Etc. 

Red  Lead  Protective  Paint 

Prepared  ready  for  the  brush. 

No  precipitation,   perfect  covering. 

Suydam's  "AA"  Freight  Japan 

A  combined  Reducing  Oil-Dryer  for 

Car  Shops  and  Structural  Works. 

Guaranteed  to     I   ^''**^'"'^'y  '^""'^^^^  durability  of  and   greatly 
[    quicken  drying  of  Paint  with  which  it  is  used. 


-MANUFACTURED   BY" 


M.  B.  SUYDAM  COMPANY, 

ESTABLISHED  1832,  INCORPORATED  1900, 

OFFICE  AND  WORKS,  61ST,   AND   BUTLER  STS., 

BELL     PHONE,   343   FISK.  PITTSBURGH,     P  A . 


GALENA  -  SIGNAL  OIL  GOMPANY, 

FRANKLIN,  PENNA. 

SUCCESSORS  TO 
GALENA  OIL  COMPANY  &  SIGNAL  OIL  COMPANY, 

Sole  Manufacturers  of  the  Celebrated 

GALENA   COACH,     A    I    I     ^        SIBLEY^S 

PERFECTION 
ENGINE, 


VALVE 
and  CAR,         V    I    L  ^  and  SIGNAL 


Cliarles    Miller, 

Fresident. 
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ACBPT    ^^  ^^^^  ^^^^  ^"^  HIGHEST    GRADE    TOOLS.     . 
r  All  I     LOCOMOTIVE  AND  MACHINE  SHOP  TOOLS  OUR  SPECIALTY. 


DRILLS  —   REAMERS   —  TAPS  —  CUTTERS   —   SPECIAL  TOOLS. 
TRADE  '^^^  MARK  Established  1874. 

CLEVELAND  TWIST    DRILL    CO. 

CLEVELAND. NEW  YORK. CHICAGO. 

^tt  Car  Wheels 

are  made  by  the 

Keystone  Car  Wheel  Company 

PITTSBURG,  PA. 

The  Widest  Experience. 
The  Best  Results. 


Every  Wheel  Guaranteed. 


Main  Office:    1201  Park  Building,  Pittsbnrg. 
Bastertt  Office  ;    807  Girard  Building,  Philadelphia- 
Works  00  the  Lines  of  the 
B.  &  0.  R.  R.         P.  &  I.  E.  R.  R.         P.  R.  R. 

C.  V.  SLOCUM,  President.  W.  W.  LOBDELL,  Vice  President- 

L.  B.  WHITNEY,  Treasurer.  W.  L.  ELKINS,  Secretary 


< 


STEEL  CARS 


WOODEN  CARS  OF  ALL  CLASSES  WITH  STEEL  UNDERFRAMING 

PRESSED  STEEL  FREIGHT  TRUCKS,  ENGINE  TENDER 
TRUCKS,  BODY  BOLSTERS,  TRUCK  BOLSTERS,  SIDE 
STAKES.  CENTER  PLATES,  BRAKE  BEAMS,  STAKE 
POCKETS  AND  OTHER      jIt        ^        ^        ^        ,Ht 


PRESSED    STEEL 
SPECIALTIES — - 


O 


-'^-.^^-DESIGNED  AND  BUILT  BY- 


PRESSED  STEEL  CAR  COMPANY, 


PITTSBURG. 


NEW  YORK. 


CHICAGO, 


LONDON. 


l^ENNSYLVANIA.V//; 


Pennsylvania  Gar  Wheel  Co. 


MANUFACTURERS    OF 


THE  HIGHEST  GRADE .... 
CHILLED  IRON  GAR  WHEELS 

For     Steam,     Electric     Railways,     and     Mill    Service. 


THE    LARGEST    OUTPUT 

and     BEST    EQUIPPED    PLANT 

in    THE    WORLD. 


General  Office,  Works, 

Farmers  Nat'l  Bank  Building,  Preble  Avenue, 

PITTSBURG,  PA.  ALLEGHENY,  PA. 


Damascus  Bronze  Co.  E!*!^1l1^ 


Damascus  Nickel  Bronze  Locomotive 
Castings  are  guaranteed  to  give  50  ^o 
greater  mileage — save  25  %  in  oil — at 
no  time  heat  to  cut  or  char  a.n  axle, 
or  pin.       0     j^     ^    £1     0     £)     /& 


Damascus  Bronze— Castings  and  Ingot 
Phosphor  Bronze — Castings  and  Ingot 
Phosphorized  Copper. 
Babbit  Metals  -All  Grades. 


GLOBE 


SPECIFY  "DAMASCUS 


NICKEL  BRONZE." 


BRAND. 


70  llM'l  ^ 

TONS         irA/  DAY. 

MAKING    A    SPECIALTY    OF 

RAILROAD    MALLEABLES 

We  know  that  our  Iron  is  more  uniform  and  bet- 
ter  adapted  for  Severe  Service  than  that 
made  in  a  general  jobbing  foundry. 

WE     SOLICIT     INQUIRIES     AND     BLUE     PRINTS     FROM 
RAILROADS     AND     INDEPENDENT     CAR     OWNERS. 


Pennsylvania  Malleable  Company 


GENERAL  OFFICES,  WORKS, 

FRICK  BUILDING,  PITTSBURG,  PA.  McKEES  ROCKS,  PA 

WE  ARE  NOW  CASTING 

400  WHEELS  DAILY 

AT    OUR    NEW   CAR   WHEEL    FOUNDRY,  AND  ARE    BOOKING 
ORDERS  FOR  IMMEDIATE  DELIVERY. 

CENTRAL  CAR  WHEEL  CO. 

PITTSBURG,  PA. 

General  Offices,  Frick  Building. 


#V»  C0BPIE8  CO^p^^^ 


25  WEST33D  ST 
NEW   YORK, 


works: 

DEPEW,  N.  Y. 


^Wc     ^^'^S  IN  UNITED  S^^^, 
^^4NO  RAILWAY  CAR^^^ 


eTa;l^«ti4G! 


Positively  protects  iron  and  steel  from  rust. 
Our  B-3  booklet  tells  all  about  it.     Write  today. 

WThe  Sherwin-Williams  Co. 

SPECIALISTS    IN   P-A/NTS    AND    VARNISHES  FOR  RAILWAY  USES. 

CLEVELAND,  NEW  YORK,  BOSTON,  SAN  FRANCISCO,     MINNEAPOLIS  TORONTO, 

CHICAGO,  NEWARK,  KANSAS  CITY,    LOS  ANGELES,  MONTREAL.  WINNIPEG. 


THE  SUN  SMITES 

down  on  exposed  metal  and  wood,  eating  the 
very  life  out  of  ordi- 
nary paint;  your  pocket 
tells  the  story. 

"W^isconsin 
''      GrapKite 
Roof  and 
StacK  Paint 

is  never  affected  by 
rust,  acid,  water,  heat 
nor  cold.  WE  know 
this, so  can  YOU — free 
— write  for  samples. 

WISCONSIN  GRAPHITE  COMPANY, 
PITTSBURG,  PA. 


^  he    Jtmerican   Slrake    Shoe 
and    foundry    Company. 

5lroadway-5Kaiden  jOane  S^uilding,  Dlew  '^ork. 
Western  llnion  Sluilding,  Chicago. 

OPERATING  THE  PLANTS  FORMERLY  CONTROLLED  BY  THE 

Ramapo  Foundry  Company,  Mahwah,  N.  J. 

The  Lappin  Brake  Shoe  Companv,    Bloomfield,   X.  J.  and 

Buffalo,  N.  Y. 
The  Corning  Brake  Shoe  &  Iron  Works,   Corning,  N.  Y. 
The  Sargent  Company,  Chicago  Heights,  111. 
Ross-Meehan  Foundry  Company,  Chattanooga,  Tenn. 

Manufacturers  of  Brake  Shoes  under  the  Sargent,  Diamond 
"S",  Lappin,  Corning,  Streeter,  Herron,  Card  well  and 
other  patents.   Also  miscellaneous  iron  and  steel  castings. 


Nathan  ManufacturingCo. 

92  and  94  Liberty  Street,  New  York. 
180  Old  Colony  Building,  Chicago. 

MONITOR  INJECTORS  FOR  LOCOMOTIVES. 


Sight-Feed  Lubricators. 

All   Specially  arranged   for   High-Pressure   Engines. 
STEAM    FIRE  EXTINGUISHERS  for  Switching  and  Yard    Engines, 

Boiler  Washers,  Boiler  Testers,  Rod  and 
Guide  Oil  Cups,  Etc. 

Latrobe  Steel  Company, 

URERS     OF 

TIRES 


MANUFACTURERS     OF 


LOCOMOTIVE   AND 

CAR    WHEEL 

AND  WELDLESS  STEEL  FLANGES  FOR  HIGH 
PRESSURE  STEAM,  WATER  OR  GAS  LINES. 

Main  Office:     1200  Girard  Building.  Pfiiladclpiiia. 

Branch  Office:     1506  Bowling  Green  Offices,  II  Broadway,  New  York. 


A  VALUABLE  SUGGESTION 

to  railroad  men — keep  posted  on  what  the 
railroads  are  doing. 

Every  Friday  I'S^^UtUmi^ 

$4.00   a  Year  Chicago 


NATIONAL   TUBE   COMPANY 

Manufacturers  ^^  • 

High  Grade  Wrought  Iron 
/ir\  And  Steel 

i  T  I 

'Mf  Tubular  Goods. 


Merchant  Pipe. 

steam,  Gas  and  Water  Pipe, 
Black  and  Galvanized. 

Locomotive  Boiler  Tubes. 

Arch  Pipes,  Stay  Tubes,  Water  Grates,  Safe  Ends 
for  Boiler  Tubes. 

Seamless  Cold  Drawn  Boiler  Tubes 

for  all  purposes. 

SALES  OFFICES: 

New  York,  N.  Y.  Philadelphia,  Pa.  Pittsburg,  Pa. 

Havemeyer  Building.  267  South  Fourth  St.  Empire  Building 

Chicago,  III.  San  Francisco,  Cal. 

Western  Union  Building.  420  California  Street. 


GENERAL  OFFICE:  FOREIGN  DEPARTMENT: 

PITTSBURG,  PA.  LONDON,  E.  C. 

Frick  Building.  Dock  House,  Billiter  St. 


VI 


CATALOGUES  fi  CIRCULARS 
CHEERFULLY   FURNISHED. 


AND'" '" 

*■  MANUFACTURERS  OF 

MAIN  OFFICE  ELECTRIC.STEAM  &  HOT  WATER 

FRANKFORT  AND  CUFF  STREETS.  HEATING  APPARATUS 

NEW  YORK. 


BRANCH  OFFICE;         ROOKERY,  CHICAGO.  lU. 


FOR  RAILWAY  CARS. 


"ONLY    THE     BEST    IS    THE    CHEAPEST" 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT    IS   THE    STANDARD    METAL 


FOR    LOCOMOTIVE    WEARING    PARTS, 


JOURNAL 
BEARINGS 


PrtR    /      FAST    PASSENGER    CAR    SERVICE, 
■■""     I      HEAVY  FREIGHT  CAR  SERVICE. 


MAGNUS  METAL  COMPANY 


612   FIDELITY  TRUST  BUILDING 
BUFFALO,    N.  Y. 


170    BROADWAY 
NEW  YORK. 


SELECT    A    GOOD    PAINT    AND    A    GOOD    PAINTER   •     { 


i  SPRING    PAINTING  fi 

l|  n 

DIXON'S  SILICA-GRAPHITE  PAINT       I 

I 
I 

q    LOOKS    BEST.  WEARS    BEST. 

j         JOSEPH    DIXON    CRUCIBLE    CO., 

I 


THE  ORIGINAL   GRAPHITE   PAINT. 


JERSEY    CITY,    U.    S.    A. 


The       '^       ^ 

Tower 
Coupler. 


^ 


Freight,  Passenger 
and  Locomotive. 

Malleable  Iron  Castings 
In  Steel  or  Malleable  Iron.  for  Railroad  Use. 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY, 

CLEVELAND  CHICAGO.        INDIANAPOLIS  TOLEDO.        SHARON. 


Classified  Index  of  Advertisements 


Air  Brakes— 

We.stinghouse  Air  Brake  Co ix 

Air  Compressors — 

Chicago  Pneumatic  Tool  Co xiii 

Manning.  Maxwell  &  Moore xv 

Babbit  Metal- 
Damascus  Bronze  Co.,  Inside  front  cover 

Lawrenceville  Bronze  Co., xi 

Magnus  Metal  Co. vi 

Belting- 

J.  D.  Mclhvain  &  Co x 

Hukill-Hunter  Co xvi 

Boiler  Washers  and  Testers— 

Natlian  Manufacturing  Co., iv 

Boiler  Lagging— 
Franklin  Manufacturing  Co xv 

Boiler  Tubes- 
National  Tube  Co., V 

Bolsters- 
Pressed  Steel  Car  Co 

Outside  back  cover 

Brass  and  Bronze  Castings- 
Damascus  Bronze  Co., 

Inside  front  cover 

Lawrenceville  Bronze  Co., xi 

Magnus  Metal  Co., vi 

Brake  Shoes- 
American  Brake  Shoe  &  Foundrj-  Co.    ii 
Hukill-Hunter  Co., "....    xvi 

Car  Couplers — 

Gould  Coupler  Co. ii 

McConway  &  Torley  Co., xi 

National  .Malleable' Castings  Co., vi 

Car  Heating  and  Lighting- 
Gold  Car  Heating  Co vi 

.-■afety  Car  Heating  and  Lighting  Co.  xiii 

Castings- Malleable  Iron- 
National  Malleable  Ca.stiiigs  Co vi 

Pennsylvania  Malleable  Co. 

Inside  front  cover 

Coal  and  Coke- 
Washington  Coal  and  Coke  Co xii 

Conveying  .Machinery — 

J.  D.  Mclhvain  i  Co x 

Manning,  Maxwell  &  Moore xv 

Corner  Bands- 
Pressed  Steel  Car  Co 

Outside  back  cover 

Drills— Twist- 
Cleveland  Twist  Drill  Co 

Inside  back  cover 

Friction  Draft  Gear- 

Westinghouse  Air  Brake  Co ix 

Graphite — 

Wisconsin  Graphite  Co., iii 

Jos.  Dixon  Crucible  Co vi 

Hoisting  Engines — 
J.  D.  McUwain  <k  Co., x 


Hose  Clamps— 

.1.  D.  Mclhvain  &  Co x 

Injectors — 

Nathan  Manufacturing  Co., iv 

Jacks — 

J.  D.  Mclhvain  &  Co., x 

Hukill-Hunter  Co xvi 

Journal  Bearings — 

Damascus  Bronze  Co 

Inside  front  cover 

Lawrenceville  Bronze  Co., xi 

Magnus  Metal  Co., vi 

Locomotives — 

American  Locomotive  Co xiv 

Lubricators — 

,1.  D.  Mclhvain  &  Co x 

Nathan  Manufacturing  Co., iv 

Machine  Tools — 

Niles  Tool  Works xii 

Manning,  Maxwell  &  Moore xv 

Malleable  Iron — 

Pennsylvania  Malleable  Co., i 

Magazines — 

Railway  Age iv 

Oils- 

(ialena  Signal  Oil  Co xviii 

Oil  Cups- 
Nathan  Manufacturing  Co., iv 

Packing — 

J.  D.  Mclhvain  &  Co x 

Franklin  Manufacturing  Co., xv 

Paints— 

Sherwin — Williams  Co ii 

Wisconsin  Graphite  Co iii 

The  Lowe  Brothers  Co., xvi 

M.  B.  Suydam  Co xvii 

Paint  Machines — 

J.  D.  Mclhvain  &  Co., x 

Pipe  and  Pipe  Fittings- 
National  Tube  Co V 

Pipe  Joint  Paste  and  Compound- 
Wisconsin  Graphite  Co iii 

Jos.  Dixon  Crucible  Co vi 

Pneumatic  Tools- 
Chicago  Pneumatic  Tool  Co xiii 

Manning,  Maxwell  &  Moore xv 

Pulleys — 

J.  D.  Mclhvain  <&  Co., x 

Hukill-Hunter  Co., xv 

Reamers — 

Cleveland  Twist  Drill  Co 

Inside  back  cover 

Rubber  Goods- 
Peerless  Rubber  Mfg.  Co., xvi 

Ilukill  Hunter  Co xvi 

Safe  Ends  for  Boiler  Tubes- 
National  Tube  Co., v 
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Side  Stakes- 
Pressed  Steel  Car  Co 

Outside  back  covei 

Spring  Buffer  Blocks — 
Gould  Ciiuiiler  Co., ii 

Stay  Bolt  Iron— 
B.  M.  Jones  <t  Co Ivx 

Stake  Pockets- 
Pressed  Steel  Car  Co., 

Outside  back  covej 

Stay-Bolt  Taps- 
Cleveland  Twist  Drill  Co., 

Inside  back  cover 

Steam  Fire  Extinguishers 
for  Locomotives — 

Nathan  Manufacturing  Co., iv 

Steel  Tires— 

Latrobc  Steel  Co., iv 

Steel  Tired  Wheels- 
Railway  Steel  Spring  Co xiii 

Springs- 
Railway  Steel  Spring  Co xiii 

Steel  Cars- 
Pressed  Steel  Car  Co 

Outside  back  cover 


Steel -MusBet's— 

B.  M.  Jones  &  Co xiv 

Tools- 
Cleveland  Twi.st  Drill  Co., 

Inside  back  cover 

Trucks  and  Truck  Frames — 

Pressed  Steel  C'ar  Co 

Outside  back  cover 

Varnishes — 

Sherwin-Williams  Co., ii 

Weldless  Steel  Flanges— 

Latrobe  Steel  Co., iv 

Wheels- 
Keystone  Car  Wheel  Co 

Inside  back  cover 
Pennsylvania  Car  Wheel  Co., 

Inside  front  cover 
Central  Car  Wheel  Co., i 

Woodeti  Cars- 
Pressed  Steel  Car  Co., 

Outside  back  cover 


Westinghouse 
Friction   Draft  Gear. 


The  Westinghouse  Friction  Draft  Gear  is 
a  gradually  applied  and  automatically 
released  frictional  resistance  which  absorbs 
the  shocks  delivered  to  train  during 
buffing  and  pulling  operations 


Manufactured  by 

The  Westinghouse  Air  Brake  Co. 

Pittsburg,  Pa. 


Builders  of  the  Air  Brake. 


ROR 

NORTON  JACKS 

.  .  BUCKEYE  LIGHTS, 

HEATERS, 

Painting  and  Whitewashing  Machines, 

CLANCY    HOSE    CLAMPS, 

KEASEY   MALLEABLE    CENTER    SPLIT   PULLEYS,  JACK- 
SON   BELT  LACING  MACHINES.    ELEVATING 
AND  CONVEYING  MACHINERY, 

LEVIATHAN    BELTING, 

/\RF»LY     TO 

J.  D.  MclLWAIN  &CO. 

SALES    AGENT, 

208=210  THIRD  AVENUE,   PITTSBURG. 

Phone,  Bell  3155  Court. 


OFFICIAL  PROCEEDINGS 

ef  the 

Railway  Club  of  Pittsburgh. 


ORGANIZED  OCTOBER  l8.   19OI. 


OFFICERS,  1902  - 1903. 

President, 

J.  H.  McCONNELL, 

Manager  American  Locomotive  Co.,  Pitlabiu-gh,  Pa. 

Vice-President, 

Executive  Committee, 

L.  H.  TURNER, 
Supt.  Motive  Power,  P.  &  L.  E.  R.  R. 

D.  F.  CRAWFORD, 

Pittsburgh,  Pa. 

Supt.  M.  P.  Penna.  Lines  West  of  Pgh.. 

Treasurer, 

Ft.  Wayne,  Ind. 

J.  D.  McILWAIX, 

J.  E.  SIMONS, 

Sale.?  Agent,  J.  D.  Mclluain  &  Co., 
Pittsburgh,  Pa. 

General  Manager,  0.  M.  Edwards  Company. 
Syracuiie,  N.  Y. 

Secretary, 
J.  D.  Conway, 

F.  T.  HYNDMAN, 

Chief  Oerk,  Supt.  M.  P.,  General  Offices  P. 

S.  M.  P.,  Bflo.,  Roch.  &  Pgh.  R.  R.  Co., 

&  L.  E.  R.  R.,  Pittsburgh,  Pa. 

Du  Bois,  Pa. 

JJ-,"             Pittsburgh.  Pa. ,  February  27. 1903.      H-^^lrdlf.- 

Published  monthly,  except  June,  July  and  August,  by  the  Railway  Club  of  Pittsburgh, 

J.  D.  Conway,  Secretary,  General  Offices  P.  &  L.  E.  R.  R.,  Pittsburgh,  Pa. 

Meetings  held  fourth  Friday  each  month,  except  June,  July  find  Avgu.'it. 

PROCEEDINGS  OF  MEETING, 
FEBRUARY  27,  1903. 

The  meeting  was  called  to  order  at  8  o'clock  P.  M.,  at  the 
Hotel  ITenry,  Pittsburgh,  Pa.,  by  Vice-President  L.  H. 
Turner,  in  absence  of  the  President. 
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The  following  gentlemen  registered: 
MEMBERS. 


Anderson,  Thos. 
Bell,  W.  K. 
Bowery,  F.  J. 
Bro^^'n,  John   T. 
Carson,  G.  E. 
Conway,  J.   D. 
Diamond,  P.  R. 
Frost,  Harry  W. 
Gies,  Geo.  E.   . 
Greer,  J.  B. 
Herr,  E.  M. 
Hoofif,  J.  L. 
Hyndman,  F.  T. 
Keppel,  A.  M.  Jr. 
KessJer,  D.  D. 
Kirk,  J.  T. 
Lane,  F.  W. 


Herrman,  Mr. 
Knight,  E.  A. 
Mitchell,  Geo.  E. 


Lobez,  Pierre  L. 
Malloy,  M.  A. 
Maury,  Geo.  P. 
Mcllwain,  H.  M. 
Palmer,  Chas.  A. 
Raymer,  A.  R. 
Reagan,  P.  J. 
Redding,  D.  J. 
Richardson,  W.  P. 
Scheck,  H.  G. 
Shannon,  Chas. 
Slocum,  A.  W. 
Stark,  B.  F. 
Stovel,  R.  W. 
Summers,  E.  W. 
Turner,  L.  H. 
Weisbrod,  J.  F. 
Wright,  R.  V. 

VISITORS. 

Murray,  C.  B. 
McCaslin,  A.  W. 
Smith,  Sion  B. 
Weacherly,  R.  H. 


President :     As  the  minutes  of  the  last  meeting  will  be 
printed,  we  will  omit  the  reading  of  the  minutes. 

The  following  gentlemen  were  elected  to  membership: 
J.  F.  Coursin,  General  Foreman,  P.  R.  R.  Co.,  Pitcairn,  Pa. 
John  W.  I^andis,   Resident  Manager,   The  Goubert  Mfg.  Co., 

Murtland   Bldg.,  Pittsburgh,  Pa. 


Communications  71 

Secretary  Conway  read  a  numl)er  of  conmiunications, 
amonc^  them  the  folloAvin.g: 

THE  MASTER  CAR  BUILDERS'  ASSOCIATION, 

Chicago,  111.,  Jan.  31st,  1903. 

Mr.  J.  D.  Conway, 

Sf-c'y  Railway  Club  of  Pittsburgh, 
Pittsburgh,  Pa. 
Dear  Sir :  — 

At  a  meeting  of  the  Arbitration  Committee  held  here  yes- 
terday it  was  suggested  that  the  various  Railway  Clubs  ap- 
point their  Committees  on  the  "Revision  of  the  Rules  of  In- 
terchange" not  later  than  the  February  meeting,  and  that  the 
report  of  the  Committee  be  considered  at  the  March  meeting, 
and  the  result  of  s'lch  consideration  be  transmitted  to  this 
office  as  soon  thereafter  as  possible.  The  Arbitration  Com- 
mittee wishes  to  hold  an  early  meeting  on  the  subject  of  "Re- 
vision of  the  Rules  of  Interchange."  I  trust,  therefore,  we 
may  receive  your  suggestions  at  as  early  a  day  as  possible 
after  the  March  meeting. 

Yours  truly, 

JOS.  W.  TAYLOR, 

Secretary. 

On  motion  the  Chairman  is  instructed  to  appoint  a  Com- 
mittee of  three  to  draAv  up  notice  to  be  sent  to  the  members 
calling  for  suggestions. 

The  Chair  appointed  as  this  Committee,  Messrs.  F.  H. 
Stark,  of  the  Pittsburgh  Coal  Company;  F.  T.  Hyndman,  of 
the  B.  R.  &  P.  R.  R.,  and  J.  E.  Simons,  of  the  Hunt  Foundry 
and  Machine  Company. 

Secretary  Conway:  We  liave  been  unfortunate  in  the 
loss  of  one  of  our  very  prominent  members,  a  man  well  known 
to  all  the  members  of  this  Club,  Col.  D.  P.  Jones.  I  think  it 
would  be  appropriate  that  the  Chairman  should  present  the 
matter  to  you  formally  and  have  a  Committee  appointed  to 
draft  suitable  resolutions  expressing  the  sentiment  of  this 
Club. 

On  motion  the  Chair  is  instructed  to  appoint  such  a  Com- 
mittee, and  appoints  as  that  Committee  Messrs.  Wallace  W. 
Johnson,    of   the   Franklin   Manufacturing   Company;    Francis 
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Colonel  David  Phillips  Jones,  Chief  Engineer,  U.  S.  N.,  retired, 
was  born  in  Philadelphia  March  I5th,  1840  and  died  January  30th, 
J903.  He  was  educated  in  Philadelphia,  and  at  the  breaking  out  of  the 
Civil  War  he  entered  the  Engineering  Corps  of  the  Navy  and  filled 
many  important  offices  until  he  was  retired,  ow^ing  to  physical  disabil- 
ity, in  J892. 

He  took  part  in  several  of  the  famous  naval  engagements  of  the 
Rebellion  and  at  different  times  was  on  duty  at  the  Bureau  of  Steam 
Engineering  in  the  Naval  Department,  where  his  ability  as  a  designer 
found  ample  scope.  Colonel  Jones  xvas  one  of  the  fathers  of  modern 
engineering  in  the  Navy.  His  most  important  work,  how^ever,  was  in 
connection  with  the  founding  and  developing  of  the  Engineering  De- 
partment at  the  Annapolis  Academy.  After  the  Engineering  Course 
at  the  Naval  Academy  was  started,  he  became  one  of  the  professors 
in  that  institntion  where  he  ^vas  a  most  successful  and  t>opular  instructor. 

In  1898,  when  the  Spanish- American  War  broke  out.  Colonel 
Jones  was  ordered  en  duty  as  inspector  of  steel  in  the  Pittsburgh  Dis- 
trict, since  which  time  be  has  resided  in  this  city,  enjoying  a  large 
practice  as  consulting  engineer. 

Colonel  Jones' first  wife  w^as  Miss  Nellie  Kellogg,  of  Erie,  Pa., 
•who  died  ten  years  ago.  In  September  of  last  year,  he  married  Miss 
Olive  Harton,  of  Pittsburgh,  who  with  one  daughter  of  his  first  wife 
survive  him. 

Colonel  Jones  was  one  of  the  most  lovable  of  men,  a  favorite 
wherever  known,  a  raconteur  of  unusual  ability,  and  a  welcome  guest 
at  all  social  gatherings.  He  was  an  enthusiastic  engineer,  a  good 
debater,  and  one  ^vho,  as  a  member  of  this  Club  and  a  valued  coun- 
selor and  friend,  will  be  greatly  missed  by  all  who  knew  him. 

WALLACE  W.  JOHNSON, 
FRANCIS  W.  LANE, 
E.  M.  HERR. 
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W.  Lane,  of  The  Railway  As^e,  and  E.  M.  Ilerr,  of  the  West- 
ingbonse  Air  Brake  Company. 

President:  The  paper  of  the  evening'  is  on  the  Parifica- 
tion  of  Feed  Water,  by  Mr.  J.  B.  Greer,  President  of  the  Pitts- 
burgh Filter  Manufacturing  C!ompany.  I  have  great  pleasure 
in  introducing  to  you  Mr.  Greer,  who  will  kindly  read  his 
paper. 


THE  PURIFICATION  OF  FEED  WATER. 

BY  J.  B.  GREER, 


One  of  the  most  essential  factors  in  the  operation  of  steam 
boilers,  is  the  quality  of  the  feed  water  with  which  they  are  sup- 
plied. It  matters  not  whether  the  boiler  is  of  the  stationary,  lo- 
comotive, or  marine  type,  the  results  which  it  produces  as  a 
steam  generator,  as  well  as  its  durability  and  safety,  depend 
greatly  on  the  purity  of  the  water. 

All  natural  water  throughout  the  universe,  contains  mineral 
salts  of  some  nature  in  solution,  dependent  on  the  character  of 
the  soil  with  which  it  is  brought  in  contact.  This  is  due  to  its 
solvent  powers,  and  it  will  take  up  in  solution  any  substance 
which  it  touches.  If  you  put  a  quantity  of  lime  in  a  pail  of 
water,  part  of  it  is  immediately  taken  up  in  solution.  If  a  hand- 
ful of  nails  is  placed  in  a  jar  of  water,  iron  carbonate  is  quickly 
diffused  throughout  it. 

The  impurities  found  in  water  are  divided  into  three  classes: 
Scale  forming. 
Corroding. 
Foaming. 

These  may  also  be  sub-divided  for  convenience,  as  follows  : 
Scale  forming  solids  embracing — 
Calcium  Carbonate. 
Calcium  Sulphate. 
Calcium  Chloride. 
Magnesium  Carbonate. 
Magnesium  Sulphate. 
Magnesium  Chloride. 


74  Proeeedings  Railway  Club   of  Pittsburgh 

Corroding  Solids,  embracing — 
Calcium  Chloride. 
Magnesium  Chloride. 
Free  Acid. 
Iron  Sulphate. 

Alkali  Solids,  embracing — 
Sodium  Salts. 
Potassium  Salts. 
Chloride  of  Soda. 

The  scale  forming  ingredients  constitute  the  most  common 
and  objectionable  features  in  steam  making,  and  are  found  in  all 
waters  in  this  country,  except  portions  of  the  New  England 
states,  some  parts  of  the  South,  and  in  parts  of  the  Middle  States, 
in  such  streams  as  have  their  origin  in  mountain  districts. 
These  waters  rarely  ever  exceed  2)^  grains  per  gallon  of  total 
solid  residue,  and  boilers  fed  with  such  water  are  found  to  be  in 
good  condition  after  twenty-five  to  thirty  years  service.  Some 
of  the  wells  and  rivers  throughout  the  Middle  and  far  West,  ex- 
ceed one  hundred  grains  of  impurities  per  gallon. 

You  are  all  familiar  with  the  results  arising  from  the  use  of 
such  water.  Had  the  designer  of  the  steam  boiler  intended  it  to 
become  enameled  with  that  beautiful  finish  occasioned  by  the  use 
of  such  a  supply,  he  would  certainly  have  provided  more  space 
for  circulation. 

It  has  been  my  duty  of  late  years,  to  study  the  state  of  the 
art  of  water  purification  in  the  United  States,  in  its  different 
branches,  and  trace,  step  by  step,  its  development  from  its  earl- 
iest stages  to  its  present  satisfactory  condition.  In  doing  this,  I 
have  been  much  impressed  by  the  fact  that  nearly  all  that  has 
been  accomplished  in  this  country,  both  in  studying  existing  con- 
ditions, and  gathering  the  chemical  and  mechanical  knowledge 
necessary  to  a  solution  of  the  problem,  and  in  developing  this 
knowledge,  has  been  due  to  the  continued  and  untiring  efforts  of 
two  men,  neither  of  whom  has  ever  been  fully  rewarded  for  his 
efforts. 

In  the  year  1841,  Dr.  Clark,  of  Aberdeen,  Scotland,  first 
discovered  that  fresh  burned  lime,  mixed  to  the  consistency  of 
a  milk  or  cream  of  lime,  and    introduced   into   water   containing 
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calcium  or  inagnesiuin  carbonate,  precipitated  these  salts  freely, 
by  absorljiiii;  the  excess  carbonic  acid  gas  which  holds  them  in 
solution.  By  this  means  all  the  carbonate  of  calcium  and  mag- 
nesium is  precipitated  from  the  water,  excepting  only  about  2}^ 
grains  per  gallon,  which  remains  dissolved  and  produces  no 
trouble. 

The  other  substances  dissolved  in  water,  which  make  it  hard , 
are  principally  sulphate  of  calcium  and  magnesium,  and  these, 
with  their  allied  compounds,  may  be  taken  out  by  adding  a 
proper  amount  of  sodium  carbonate.  The  action  of  the  dissolved 
sodium  carbonate  upon  the  dissolved  sulphate  of  calcium  or  mag- 
nesium, is  to  exchange  acids,  giving  carbonate  of  calcium  or 
magnesium,  insoluble  compounds,  which  are  immediately  precip- 
itated from  the  water,  while  the  free  sulphuric  acid  or  sulphate  of 
iron  is  neutralized.  Mud  and  other  impurities  which  are  not  dis- 
solved in  the  water,  but  are  in  suspension,  are  carried  down  by 
the  precipitate  formed  from  the  calcium  and  magnesium  com- 
pounds. The  application  of  this  method  was  discovered  by  J.  H. 
Porter,  of  England,  in  April,  1876,  and  is  cited  in  British  patent 
No.  1697.  Up  to  this  time,  the  process  of  purifying  water  had 
been  carried  on  under  the  Clark  process,  but  from  the  above  date 
and  up  to  the  present  moment,  the  success  achieved  in  the  art  is 
directly  traceable  to  the  Porter-Clark  system. 

The  Alkali  properties  which  are  so  abundant  in  nearly  all 
waters  in  the  far  West  presents  a  different  phase.  While  at- 
tempts have  been  made  at  its  purification,  and  descriptions  re- 
corded in  the  trade  journals,  I  am  not  at  liberty  to  say  that  these 
results  were  maintained  in  practice.  While  the  elimination  of 
the  scale  forming  and  suspended  impurities,  goes  far  in  prevent- 
ing foaming  in  locomotives,  I  am  led  to  believe  that  this  difficul- 
ty will  never  be  overcome  by  means  of  chemical  purification. 

The  art  of  water  softening,  which  was  discovered  more  than 
sixty  years  ago,  has  had  but  a  short  period  of  usefulness  in  this 
country.  In  the  year  1889.  Armour  &  Co.  erected  a  plant  at 
Kansas  City  to  purify,  for  boiler  use,  the  well  water  on  their 
premises.  The  apparatus  employed  was  exceedingly  crude  when 
compared  with  modern  devices  on  the  market  today.  Certain 
results  were  attained,  which  in  conjunction  with  a  boiler  solvent 
introduced  with  the  feed  water,  caused  them  to  continue   its  use 


76  Proceedings  Railway  Club  of    Pittsburgh 

for  a  number  of  years,  until  a  new  source  of  supply  was  obtained 
by  establishing  a  pump  station  on  the  Missouri  River. 

About  the  same  time  the  Proctor  &  Gamble  Co.,  of  Cincin- 
nati, established  a  series  of  tanks  in  their  works,  to  purify  the 
water  for  their  boilers.  In  this  arrangement,  the  lime  water  was 
mixed  and  stirred  by  hand,  and  the  water  in  the  precipitation 
tubs  was  likewise  agitated  by  muscle  power.  This  arrangement 
was  continued  until  three  years  ago,  when  a  plant  of  more  mod- 
ern design  was  instituted  in  its  place- 

The  art  of  water  softening  has  reached  a  high  state  of  per- 
fection, and  the  apparatus  now  on  sale  leads  the  world  in  value 
and  efficiency.  There  are  two  types  of  plants  in  use — the  Con- 
tinuous process  and  the  Intermittent  process. 

In  the  former  case,  the  raw  water  is  passed  through  one  or 
more  tanks,  and  at  the  same  time  a  proportionate  amount  of  lime 
and  soda  is  introduced  with  the  water,  and  by  passing  it  over  a 
series  of  baffle  plates,  proper  mixing  and  agitation  is  effected,  so 
as  to  bring  about  precipitation.  This  water  then  passes  through 
quartz  filter  beds,  where  every  trace  of  suspended  matter  is  re- 
moved, and  a  pure,  soft  water  enters  the  roadside  tubs,  or  clear 
water  basin.  While  this  process  is  looked  upon  with  favor  by 
some  engineers,  its  range  of  usefulness  is  limited  to  certain 
classes  of  water. 

The  Intermittent  type  consists  of  two  or  more  settling  tanks, 
into  which  the  raw  water  is  pumped  alternately,  and  after  re- 
ceiving its  proper  treatment,  is  agitated  with  air,  and  brought  to 
rest.  The  precipitated  deposit  quickly  settles  to  the  bottom,  and 
the  clear  soft  water  passes  by  gravity  or  pressure  to  the  point  of 
use.  This  system  can  be  relied  upon  under  all  conditions,  as  a 
fixed  quantity  of  water  is  always  prepared  with  a  certain  amount 
of  chemicals,  and  in  case  of  a  change  in  the  raw  water,  can  be 
corrected  in  each  instance,  either  for  an  excess  or  an  insufficient 
amount  of  treatment.  Each  day  or  hour,  a  test  can  be  made  in 
a  few  minutes  of  the  raw  water,  and  by  referring  to  a  table  of 
quantities  the  exact  amount  of  material  can  be  used  to  bring 
about  proper  results.  When  a  tank  of  water  has  been  treated 
and  agitated,  a  test  is  made  of  the  purified  water,  and  a  uniform 
supply  can  thus  be  obtained.  No  water  purification  plant  is  so 
perfect  as  to  accomplish  human  results.      It  requires  care  and 
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good  judgment  on  the  part  of  the  user.  When  I  say  results,  I 
mean  to  reduce  the  impurities  to  three  grains  per  gallon  or  less, 
and  by  so  doing  scale  formations  becomes  an  impossibility. 

The  methods  employed  for  testing  the  raw  or  purified  water 
each  day  are  simple,  and  within  the  range  of  any  ordinary  work- 
man. The  variations  existing  in  running  streams  from  day  to 
day,  made  it  necessary  to  devise  simple  means,  whereby  the  ope- 
rator could  be  his  own  chemist,  and  vary  his  treatment  accord- 
ingly. It  is  to  be  regretted  that  the  use  of  water  softening  ap- 
paratus is  so  limited.  At  the  present  time  there  are  not  over 
two  hundred  plants  in  use  in  the  United  States,  and  these  are  to 
be  found  chiefly  in  manufacturing  plants.  The  number  of  plants 
in  use  on  the  railroads  of  this  country  does  not  exceed  thirty-five 
which  represents  about  15,000,000  gallons  of  water  daily. 

At  present,  no  road  has  enough  purifying  plants  to  repre- 
sent the  possibilities  of  purification.  If  but  one  of  the  several 
water  stations  on  a  division  is  equipped  with  a  plant,  its  effect  on 
boiler  repairs  does  not  appear  to  advantage,  because  the  treated 
water  is  mixed  in  the  tender  with  the  untreated  water.  Only 
when  entire  divisions  are  equipped,  or  at  terminal  points,  Vv^here 
switch  engines  use  the  water  exclusively,  can  comparisons  be 
made. 

I  have  made  inquiries  of  six  of  the  railroads  in  New  Eng- 
land, regarding  their  water  supply  for  locomotives,  and  I  am  not 
at  all  surprised  at  their  replies.  The  general  expression  was 
that  they  had  no  bad  water  on  their  lines  ;  that  the  life  of  a  lo- 
comotive was  upward  of  twenty  years,  that  the  flue  mileage  was 
in  the  neighborhood  of  200,000  miles,  and  with  a  little  caulking, 
would  last  for  a  like  period  of  time.  I  also  collected  data  from 
several  lines  operating  west  of  the  Mississippi  river,  and  in  com- 
paring the  average  analysis  of  the  two,  it  is  not  surpising  to  me 
that  new  side  sheets  and  new  fire  boxes  are  required  each  year  of 
service,  and  the  flue  mileage  rarely  ever  exceeds  40,000  miles. 

This  is  a  strong  argument  in  favor  of  water  purification,  as 
the  results  produced  by  the  art  of  water  softening  in  competent 
hands,  has  reached  almost  the  final  stage  of  perfection  and  cheap- 
ness, and  a  supply  almost  equal  to  rain  water  is  the  result  to  be 
expected. 

Millions  of  dollars  are  spent  annually  by  railroads,  private 
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corporations  and  municipalities  in  trying  to  avoid  the  installation 
of  purification  plants,  by  reaching  out  to  obtain  natural  supplies 
either  through  expensive  pipe  lines,  or  storage  reservoirs.  This 
may  give  temporary  relief,  but  as  the  area  of  the  water  sheds  de- 
creases, and  the  volume  of  contamination  increases,  the  time  is 
not  far  distant  when  every  corporation  or  city  will  be  obliged  to 
resort  to  treatment  of  its  water  supply,  and  the  expenditures  for 
repairs  for  the  steam  user,  and  the  fatalities  from  impure  domes- 
tic supplies,  will  be  reduced  to  a  minimum. 

A  few  days  ago  a  prominent  railroad  official  stated  that  the 
water  supply  on  their  line  was  better  adapted  for  making  a  pub- 
lic highwa)^  than  for  boiler  use.  In  view  of  the  present  stage 
of  perfection  which  this  art  has  reached,  is  it  not  time  to  call  a 
halt?  Is  it  not  time  to  "  remove  the  cause  "  and  stop  the  daily 
reports  of  delays  and  accidents  due  to  bad  water? 

Magnificent  locomotives — the  pride  of  the  builder,  the  idol 
of  the  engineer,  and  the  admiration  of  the  traveler,  rendered 
completely  powerless  in  a  single  day,  due  to  impure  water.  Is 
it  not  time  for  the  general  manager  to  become  cognizant  of  the 
fact,  that  all  these  troubles  incident  to  bad  water  can  be  averted  ? 

If  I  were  a  motive  power  official,  I  believe  I  would  present 
to  the  general  manager,  on  each  holiday  during  the  year,  a 
souvenir  from  my  department  in  the  shape  of  a  corroded  sheet 
from  the  fire  box,  a  sample  of  scale  i  inch  thick,  from  the  tubes, 
or  a  half  dozen  stay-bolts,  3  inches  in  diameter. 


President:  The  subject  is  now  open  for  discussion,  and 
Mr.  Greer  will  be  sflad  to  answer  any  questions  any  one  may 
wish  to  ask.  Mr.  Raynier,  you  have  looked  into  this  subject 
quite  a  little,  will  you  talk  to  us  about  it? 

Mr.  A.  R.  Raymer;  I  have  heard  this  paper  by  Mr.  Greer 
to-night  with  a  great  deal  of  pleasure  and  interest,  i  think 
our  Club  is  under  some  obligations  to  Mr.  Greer  for  this  very 
interesting  and  able  paper.  I  will  not  attempt  to  add  any- 
thingr  to  impress  on  yon  the  importance  of  having  proper  feed 
water  in  our  boilers,  and  I  need  not  mention  to  you  the  efifects 
of  bad  feed  water  on  locomotives,  because  possibly  all  of  you 
are  better  acquainted  with  that  than  I  am.     But  I  do  wish  to 
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call  your  attention  to  an  error  that  has  been  so  long  with  us  in 
connection  with  the  use  of  bad  water  that  possibly  we  do  not 
associate  them.  1  am  lirnily  convinced  that  by  the  repeated 
washing  out  of  a  boiler  by  the  process  we  are  now  usins:^,  that 
is,  changing  suddenly  from  the  high  tem])erature  of  wc^rking 
steam  pressure,  down  to  tlie  cold  washing  water  temperature, 
and  then  immediately  up  again  to  the  high  temperat'.ire  due 
to  the  steam  pressure,  is  a  thing  which  is  prol:)ably  very  ruin- 
ous to  the  structure  of  the  boiler  and  possibly  results  in  more 
leaking  than  it  is  given  credit  for.  Our  road  has  investigated 
this  subject  considerably  in  the  past,  and  1  might  say  that  our 
people  iiave  decided  to  make  some  improvements  in  this  direc- 
tion. 

There  seems  to  be  but  one  proper  time  for  treating  water 
successfully,  and  that  is  before  it  goes  into  the  lioilers.  And 
there  seems  also  to  be  but  one  method  of  treating  the  water, 
and  that  is  by  the  use  of  lime  water  to  throw  down  the  car- 
bonates and  soda  ash  to  throw  down  the  sulphates,  as  has 
been  pointed  out  by  Mr.  Greer.  Our  company  is  going  into 
this  at  the  present  time,  and  we  are  installing  a  plant  with  a 
capacity  of  1,500,000  gallons  per  da}^ 

I  would  like  to  ask  Mr.  Greer  a  question,  if  you  will  allow 
me.  On  the  4rh  page  of  his  paper  he  gave  us  the  action  of  the 
soda  ash  on  the  water  in  throwing  down  the  sulphates.  He 
states  that  the  acids  are  exchanged  and  calcium  carbonate  is 
thrown  down,  but  no  reference  is  made  to  what  becomes  of  the 
snlphate..  The  presence  of  this  sulphate  has  given  us  consid- 
able  worry,  because  it  combines  with  the  soda,  and  makes 
sulphate  of  sodium,  an  alkali,  which  Mr.  Greer  speaks  of  in 
his  next  paragraph.  From  the  best  information  I  can  get  the 
concentration  of  about  175  to  200  grains  of  sodium  sulphate 
per  gallon  approximates  the  foaming  point  or  the  condition 
where  we  expect  trouble  from  foaming  in  the  boiler.  After 
looking  carefully  into  the  analysis  of  the  waters  we  have  on 
our  road,  (and  you  will  excuse  me  for  speaking  of  our  own 
road,  because  T  am  m.ore  familiar  with  it  than  with  others) 
from  McKees  Rocks  to  Youngstown  we  estimate  that  a  loco- 
motive starting  from  McKees  Rocks  yard  and  using  purified 
water,  going  over  the  division"  and  returning,  128  miles,  will 
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have  in  the  neighborhood  of  loo  grains  of  sodium  sulphate 
per  gallon  in  its  boiler.  That  means  then  that  it  will  not  be 
safe  to  allow^  this  locomotive  to  make  a  second  trip  without 
the  removal  of  the  concentrated  solution  of  sodium  sulphate 
in  the  boiler.  This  brings  up  the  question  of  blowing  off  and 
removing  the  water  from  the  boiler  and  putting  in  fresh  water 
again.  The  blow^ing  off  process  has  not  been  looked  on  with 
much  favor  on  account  of  the  difficulties  heretofore  experi- 
enced by  particles  of  scale  lodging  or  being  liable  to  become 
lodged  in  the  valves.  Of  course,  you  understand  that  with  the 
new  conditions,  starting  out  with  clean  boilers  there  will  be 
absolutely  no  scale  thrown  down,  so  there  will  be  no  reason 
for  trouble  on  this  account.  So  that  will  remove  possibly  one 
of  the  objections  to  blowing  off.  When  using  this  purified 
water  it  will  be  absolutely  necessary  to  get  rid  of  the  sodium 
sulphate. 

Some  of  our  people  are  undertaking  a  method  of  doing 
this  by  washing  out  and  refilling  at  the  temperature  of  work- 
ing steam  pressure.  We  are  devising  a  scheme  to  accomplish 
this.    It  is  not  yet  in  operation,  but  it  will  soon.be  put  in  place. 

I  mention  these  facts  so  that  Mr.  Greer  may  possibly  give 
us  some  light  on  them,  as  I  assume  that  you  want  to  kno\v 
both  sides  of  the  question.  After  looking  into  this  subject 
thoroughly  and  considering  Ijoth  sides,  our  company  has  de- 
cided to  instal  plants  over  the  whole  road,  our  decision  is  that 
these  difficulties  which  I  have  mentioned  are  less  troublesome 
than  the  difficulties  which  we  now  encounter  with  scale  and 
acid. 

There  is  another  sentence  on  page  5  which  I  would  like 
to  emphasize,  that  is,  that  this  treatment  requires  care  and 
good  judgment  on  the  part  of  the  user.  We  are  convinced 
that  this  will  be  the  case,  and  that  it  wall  be  impracticable  to 
instal  a  plant  of  this  kind  and  expect  it  to  operate  itself  or  be 
operated  without  proper  supervision. 

The  treatment  of  water,  as  Mr.  Greer  has  said,  has  been 
reduced  to  a  very  simple  science,  and  is  so  simple  that  an  or- 
dinarily intelligent  pumper  can  take  care  of  the  whole  process 
without  any  difficulty,  and  also  take  care  of  changes  in  quality 
or  composition  of  the  water.       He  is  furnished  with  simple 
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moans  of  testinf^  the  water  to  see  if  he  is  overtrcating-  it  or 
under  treating  it.  That  part  of  it  is  a  simple  matter,  and  1)y 
giving  it  the  same  intelHgence  that  we  give  to  any  other  de- 
partment of  railroad  work  it  is  expected  to  be  easily  overcome. 
I  might  also  say  that  our  Company  has  gone  to  considerable 
expense  in  actually  testing  the  water  in  some  of  the  plants  in- 
stalled by  Mr.  Greer,  and  the  results  are  as  he  says,  good. 
Those  who  are  using  them  are  extremely  well  satisfied  with 
them  and  state  that  their  boiler  repairs  have  been  reduced  to  a 
minimum.  I  do  not  know  that  I  can  add  anything  further  ex- 
cept to  say  that  I  am  heartily  in  sympathy  with  those  who  are 
convinced  that  feed  water  treatment  is  necessary,  and  I  be- 
lieve that  it  will  be  considered  good  practice  on  all  railroads 
very  shortly. 

Mr.  J.  R.  Greer:  Mr.  Raymer  has  raised  two  very  im- 
portant points.  When  you  treat  water  containing  carbonate 
of  lime  with  milk  of  lime  you  leave  practically  nothing  there. 
The  lime  which  is  present  in  the  solution,  and  that  which  you 
have  added  in  the  form  of  a  milk  of  lime  is  all  settled  out  and 
leaves  nothing.  But  when  you  come  to  treat  sulphate  of  lime 
and  sulphate  of  magnesium  it  presents  a  different 
proposition.  It  is  an  exchange  of  acids.  Sulphuric 
acid,  which  holds  sulphate  of  lime  and  sulphate  of 
magnesium  in  solution,  has  a  greater  affinity  for 
sodium  than  for  lime,  consequently  it  forms  sulphate  of 
sodium  in  solution  and  carbonate  of  lime  and  magnesium  in 
suspension.  The  carbonate  of  lime  is  thrown  down,  but  the 
sulphate  of  sodium  remains  in  the  water  and  cannot  be  re- 
moved except  by  distillation.  The  question  as  to  the  amount 
of  soda  ash  which  a  locomotive  will  carry  I  do  not  believe  has 
been  thoroughly  estimated.  When  you  go  out  on  the  western 
roads,  I  know  of  one  test  there  made  on  the  Rio  Grande  & 
Western  a  few  years  ago  on  a  clean  locomotive  with  purified 
water,  and  the  claims  which  I  have  mentioned  here  were  re- 
ported, but  I  did  not  see  the  test.  They  claimed  that  they  ran 
something  like  200  miles  on  the  division  on  pure  water,  carry- 
ing it  with  them  in  a  tank  without  any  foaming.  But  our  in- 
quiry at  the  present  time  from  the  General  Manager  of  that 
road  elicited  the  fact  that  they    experience    a    great    deal    of 
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troul)le  from  foamincr,  ^ii(i  i"  order  to  give  the  apparatus  they 
have  on  their  Hues  a  good  test,  they  estabhshed  three  or  four 
additional  plants,  and  that  relieved  the  foaming.  Now  as  1 
said,  the  sodium  salts  cannot  be  removed  by  any  chemical 
process.  The  only  thing  you  can  do  to  obviate  the  trouble  to 
a  great  extent  is  to  treat  the  water  at  each  station  where  the 
engine  takes  v/ater,  and  by  removing  the  scale  forming  prop- 
erties you  can  carry  a  larger  percentage  of  sodium  salts  than 
you  can  with  the  lime  in.  But  so  far  as  the  amoimt  a  u^como- 
tive  can  carry  is  concerned  I  am  unable  to  state.  But  I  think 
that  by  treating  the  Avater  between  Pittsburgh  and  Youngs- 
town  as  has  lieen  suggestc^l  at  every  station  where  the  engine 
takes  water,  the  boilers  will  not  have  to  be  washed  out  T  would 
think  until  they  had  made  several  round  trips. 

Now  the  other  point  of  making  tests  of  the  water,  that  is 
just  as  essential  as  the  plant  itself.  Take  a  water  soitening 
plant  and  put  it  out  four  hundred  miles  from  where  you  are, 
and  vou  are  liable  to  have  about  four  telegrams  a  month  tell- 
ing you  the  plant  is  out  of  order  and  asking  you  to  come  and 
fix  it  or  take  it  out,  and  when  you  get  out  there  you  tind  that 
they  have  changed  the  pumper,  and  the  new  pumper  iins  never 
had  any  directions,  and  he  says,  "I  am  just  doing  what  they 
told  me."  The  result  is  tliat  he  is  ])utting  in  80  pounds  of  lime 
where  he  only  needs  ten  for  a  tank  of  water,  and  the  motive 
power  man  complains  that  his  injectors  are  clogged  up  !  To 
obviate  this  difhculty,  T  have  devised  tests  for  amount  of  car- 
bonic acid  in  the  water  so  that  each  pumper  has  his  apparatus 
and  his  formula,  and  if  he  does  not  get  that  water  right  it  is 
bis  own  fault  because  any  ordinary  workman  can  use  it.  After 
the  tank  has  been  treated  and  agitated  the  plan  is  to  have  the 
pumper  make  a  test  of  the  purified  water  and  bring  his  amount 
of  scale-forming  products  down  to  three  grains  per  gallon  or 
less.  I  use  a  standard  solution  of  soap  for  that  so  that  a  cubic 
centimeter  of  soap  solution  will  precipitate  half  a  grain  of 
calcium  carbonate  in  100  cubic  centimeters  of  water.  Sup- 
pose he  has  got  to  lessen  the  water  a  grain  and  a  half,  he  has 
his  formula  and  he  used  so  much  material  to  each  grain  in  1,000 
o-allons  of  water.     He  puts  that  in  and  allows  it  to  settle,  and 
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by  following  ont  that  simple  method  there  is  no  scale  in  the 
boilers. 

Now  take  stationary  plants.  I  have  had  more  experience 
with  stationary  plants  than  I  have  with  locomotives.  The 
users  of  stationary  boilers  will  put  a  man  at  this  water  soften- 
ing plant,  if  he  has  about  5,000  horse-power,  and  keep  hmi 
there  twelve  hours.  He  has  a  book  and  keeps  a  record  of  each 
tank  of  water  that  he  purifies,  and  he  knows  exactly  what  he  is 
doing.  And  it  is  far  cheaper  to  keep  two  men  there  and  keep 
his  boilers  running  than  it  is  to  have  five  or  six  boiler  washers 
and  half  a  dozen  men  to  make  repairs,  because  the  length  of 
time  between  washiug  out  will  in  ordinary  conditions,  run 
from  three  to  four  months.  I  have  known  boilers  to  run  four 
months  in  the  Indiana  district  on  hard  well  water,  carrying  25 
grains  of  lime  per  gallon,  without  opening,  and  there  was 
nothing  in  them  when  they  were  opened.  I  am  sorry  I  did  not 
have  more  time  t(j  go  into  this  question  in  the  preparation  of 
this  paper  than  1  had.  I  would  like  you  to  see  the  records  of 
plants,  which  I  have  from  motive  power  officials  on  eastern 
lines  in  comparison  with  what  they  are  doing  out  in  the  west. 
It  is  a  great  point  for  purification.  But  it  is  absolutely  useless 
to  purify  the  water  at  one  station  and  then  take  bad  water  at 
the  next.  You  can  not  show  results  either  to  yourself  or  to 
the  man  who  installs  your  plant. 

I  have  brought  some  samples  of  water  here  to-night  that 
will  give  you  an  idea  of  the  dift"erence  in  quality. 

(The  speaker  here  illustrated  the  operation  of  the  process 
on  samples  of  water  from  the  Allegheny  river,from  California, 
Colorado,  Kansas  City  and  Chicago.) 

I  think  these  few  samples  will  satisfy  most  of  you  that 
there  is  more  in  this  water  than  shows  on  the  surface. 

Mr.  D.  J.  Redding:  I  do  not  like  to  overwork  Mr.  Greer, 
but  I  have  not  seen  any  of  the  water  that  bothers  us  in  this 
district,  that  is  the  sulphur  water  from  the  Youghiogheny 
river. 

Mr.  J,  B.  Greer :  I  have  a  sample  from  the  George's 
Creek  Coal  and  Iron  Company,  which  has  considerable 
sulphur  and  iron  in  it.  The  treatment  of  waters  containing 
sulphuric  acid  is  the  simplest  proposition  we  meet,     for     the 
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simple  reason  that  yon  can  reniove  it  without  causing  any 
foaming.  You  can  take  out  25  or  30  grains  of  sulphuret  of  iron 
or  free  sulphuric  acid  with  very  little  trouble  by  the  addition 
of  milk  of  lime.  That  can  be  done,  either  by  a  continuous  or 
intermittent  process  with  very  good  results  and  very  cheaply. 
The  waters  which  trouble  us  the  most  are  waters  containing 
sulphate  of  calcium  and  sulphate  of  magnesium,  because  it  is 
the  foaming  properties  that  remain  in  those  waters. 

Mr.  George  P.  Maury :  I  would  like  to  ask  Mr.  Greer  if 
the  removing  of  the  sulphuric  acid  is  the  simplest  process  he 
has  in  water  purification?  He  says  he  cannot  remove  sulphates 
where  he  has  a  large  quantity  of  calcium  or  magnesiuni 
sulphate ;  then  he  says,  you  can  remove  sulphuric  acid  by  add- 
ing lime.    I  would  like  to  have  that  explained. 

Mr.  Greer :  I  think  the  gentleman  misunderstands  me. 
The  sulphate  of  iron  and  sulphuric  acid  are  removed  by  ad4ing 
milk  of  lim.e,  forming  calcium  in  suspension  and  a  little  of  it  in 
solution.  The  sulphate  of  calcium  that  is  present  in  that  water 
requires  almost  lOO  ounces  of  soda  ash  to  each  grain  of  lime  in 
100  gallons  of  water.  When  you  come  to  add  the  about  six 
pounds  that  would  amount  to  in  1,000  gallons  you  increase  the 
amount  of  soda  salt  you  have  in  your  water.  In  the  former 
case  you  do  your  work  with  lime  and  in  the  latter  with  soda. 

Mr.  Geo.  P.  Maury :  You  certainly  neutralize  your  acid. 
But  you  form  calcium  sulphate  which  you  do  not  get  rid  of. 
If  you  have  Youghioghcny  water  this  frequently  contains  22 
grains  of  acid  in  a  gallon.  If  you  add  milk  of  lime  enough  to 
neutralize  your  free  acid  you  will  have  in  there  ^y  to  40  grains 
of  calcium  sulphate. 

Mr.  J.  P..  Greer:    Not  in  solution,  in  suspension. 

Mr.  Geo.  P.  Maury :  You  get  all  your  calcium  sulphate 
in  this  district  by  calcium  carbonate  and  sulphuric  acid  either 
added  from  the  coal  mines  or  the  works  along  the  river  where 
they  pickle  iron  for  coating.  There  are  plants  in  this  district 
that  are  using  many  tons  of  sulphuric  acid  daily,  which,  after 
being  neutralized,  goes  into  the  river  as  ferrous  sulphate  and 
reacts  wdth  the  calcium  car])onate  of  the  river,  forming  calcium 
sulphate,  which  remains  in  solution.  And  it  is  as  you  state,  if 
you  put  in  soda    salts    once    you    can    never    remove    it    ex- 
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ccpt  by  distillation.  P.ut  if  yoii  have  calcium  sulphate  you  can 
treat  that  with  l)ariii!n  carbonate  and  remove  your  sulphates, 
both  sulphate  of  lime  and  free  sulphuric  acid. 

Mr.  Greer:  But  my  experience  has  been  that  by  adding 
just  the  proper  amount  of  lime  to  the  water  the  amount  of 
sulphate  of  calcium  produced  in  sohtion  is  so  small  that  the 
positive  impurification  is  practically  nothing.  The  use  of 
barium  carbonate  has  not  been  to  my  knowledge  very  success- 
ful. It  leaves  chloride  of  sodium  in  solution.  As  a  usual  thing 
you  have  chloride  of  sodium  instead  of  sulphate  of  sodium. 
The  water  along  the  river  and  in  the  mining  regions  has  been 
treated  very  successfully  by  the  addition  of  lime  in  the  proper 
quantity  and  following  with  the  sodium  carbonate  treatment 
to  remove  any  that  might  be  in  solution.  At  No.  2  colliery  of 
the  Berwin-White  Coal  Company,  where  they  have  152  grains 
of  total  solids,  40  grains  of  lime  sulphate  and  25  of  free  acid, 
and  12.90  of  iron  sulphate,  they  have  been  treating  that  water 
for  live  years  to  my  knowledge  and  they  have  never  put  a 
hammer  to  their  boilers,  and  theretofore  they  had  been  taking 
them  out  about  every  thirty  days. 

Mr.  Geo.  P.  Aiaury :  I  understand  that  you  can  neutralize 
vour  free  acid  with  lime  or  soda  ash  or  with  soda,  but  when 
you  get  a  certain  concentration  you  will  get  foaming;  and  you 
made  the  assertion  that  you  remove  your  sulphuric  acid  by 
adding  lime.  Now  sulphate  of  lime  is  soluble  in  i  to  500.  You 
take  an  ordinary  precipitate  of  sulphate  of  lime  and  add  500 
times  as  much  water  as  you  have  sulphate  of  lime  and  ycu 
will  have  it  all  in  solution,  and  that  would  make  about  116 
grains  of  sulphate  of  lime  that  will  go  in  solution. 

("Since  the  above  discussion  I  have  had  occasion  to  neu- 
tralize a  ferrous  sulphate  solution  with  lime  and  then  deter- 
mined sulphate  of  lime  in  the  solution.  After  filtration  it  gave 
114  grains  per  gallon  in  solution.  Well,  if  you  use  the  same 
amount  of  soda  salts  you  are  going  to  have  foaming.") 

Uo  not  put  it  in  to  start  with.  You  cannot  get  sodium 
chloride  without  you  have  some  soda  there  to  start  with  ;  and 
barium  salts  do  not  put  any  sodium  in.  If  you  treat  it  with 
barium  salts  you  have  sulphate  of  barium  and  carbonate  of 
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lime,  both  of  which  are  insoluble,  and  you  can  easily  filter 
them  out. 

Mr.  Greer:  Will  the  expense  of  barium  salts  at  the  pres- 
ent time  admit  of  such  extravagant  use  of  it? 

Mr.  Geo.  P.  ^daury  :  That  is  a  question  of  how  bad  you 
want  the  water  purified.     Some  people  are  doing  it. 

Mr.  Greer-  Yes,  [  have  had  that  matter  called  to  V'ly  at- 
tention during  this  past  year.  I  built  a  plant  in  Nev/  Je:'sey 
where  we  had  considerable  sulphate  of  lime  present  and  they 
wanted  to  use  the  barium  salts,  but  after  using  the  soda  and 
lime  treatment  they  got  such  satisfactory  results  that  I  heard 
no  more  of  it.  And  as  long  as  the  price  of  barium  remains  as 
high  as  it  is  I  do  not  think  it  will  ever  come  into  very  popular 
use.  I  sent  an  analysis  a  few  days  ago  to  the  Ihiited  States 
Barium  Company  of  Niagara  Falls,  and  they  declined  with 
thanks  to  do  rt.  It  was  one  of  the  cases  where  we  Avou.ld  like 
to  do  it  but  we  could  not.  We  woidd  like  to  use  it,  but  the 
amount  of  soda  salts  is  so  great  that  the  cost  is  absolutely  pro- 
hibitive. 

\  Member:  The  stateinent  was  made  that  an  ordinary 
pumper  could  easily  determine  just  how  much  to  add  to  this 
water  to  bring  down  the  solids  to  three  or  two  and  a  half 
grains.  I  would  like  to  know  whether  the  man  has  to  precipi- 
tate that  and  weigh  it  or  whether  you  have  some  other  test 
whicli  can  easily  be  aiJplicd. 

Mr.  Greer :  We  are  having  an  apparatus  made  now  by 
vSargcant  of  Chicago  for  that  purpose,  a  short  cut  method  for 
determining  the  amount  of  lime  required  so  that  the  pumper 
can  determine  it ;  we  are  getting  up  a  simpler  method  whereby 
he  can  do  it  more  quickly  and  accurately.  As  soon  as  that  is 
out  I  would  be  glad  to  exhilnt  the  apparatus  before  che  meet- 
ing. 

Mr.  D.  J.  Redding:  You  say  it  is  an  easy  matter  to  re- 
move the  sulphuric  acid  and  we  should  liave  no  trou.ble  with 
thai.  II  that  is  the  fad,  that  is  where  we  get  all  our  troulde 
here  from  the  amount  of  acid  water  south  of  Pittsl)urgh  that 
we  have  to  contend  with.  We  are  willing  to  wash  out  our 
boilers  occasionally  and  remove  flues  when  they  refuse  to 
make  steam.     But  you  doubtless  remember  that  the  water  at 
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West  Newton,  which  is  pcrhai^s  the  worst  water  to  contend 
with  on  the  southern  division  of  the  P.  &  L.  E.,  was  for  a  year, 
and  at  the  very  time  that  method  was  g-oing  on  more  trouble- 
some than  anywhere  else  on  the  road.  We  thought  we  v/ere 
doing  very  well  if  we  got  a  locomotive  to  stay  in  service 
twelve  hours.  Do  you  know  why  we  could  not  get  lietter  re- 
sults at  that  time? 

Mr.  Greer:  When  that  test  was  first  started  my  recollec- 
tion is  that  the  treatment  was  mechanical.  Afterwards  it  was 
put  into  tanks  at  West  Newton.  Was  your  trouble  due  to 
sulphuric  acid  or  was  it  flue  to  scale? 

Mr.  D.  J.  Redding:     We  had  no  scale  there  at  all. 

Mr.  Greer:  Then  it  must  have  been  that  the  treatment 
was  insufficient,  because  if  you  put  tlie  material  into  the  water 
and  bring  about  an  alkaline  reaction  you  ought  not  to  have 
any  corrosion.  Now  T  have  found  on  the  Monongahela  river 
that  the  interest  taken  in  water  purification  is  only  during  the 
times  they  have  trouble.  A  great  many  of  these  plants  that  I 
equipped  with  apparatus  to  make  tests  were  only  used  for  a 
month  or  two  in  the  year.  They  would  have  a  rain  or  a  freshet 
of  some  kind  and  thought  all  the  acid  w-as  gone,  and  the  first 
thing  you  knew  they  had  corrosion.  The  trouble  was  they  did 
not  carry  out  these  tests  properly.  At  the  present  day  there  is 
no  need  of  corrosion  in  boilers,  and  we  are  demonstrating  that 
where  we  build  a  plant  and  run  it  and  prove  that  corrosion 
need  not  exist  where  a  man  will  look  after  it  carefully.  Tt  is 
the  simplest  thing  to  remove,  that  there  is,  is  simple  sulphuric 
acid  in  water.  Tt  is  only  a  question  of  getting  people  to  look 
after  it  when  they  have  their  plants  installed. 

Mr.  C.  B.  Murray:  Although  not  a  member  of  this  Club 
yet,  I  wish  to  testify  my  appreciation  of  the  paper  just  read. 
I  am  sorry  that  Mr.  (vreer  hasn't  said  more  about  the  ?,Ionon- 
gahela  river  water,  as  it  is  this  water  that  gives  many  of  us 
much   trouble. 

Although  not  connected  with  a  railroad,  yet  for  the  'ast 
ten  years  I  have  had  the  treating  of  the  water  used  in  about 
twenty  locomotives,  and    many   stationary  boilers   at  a   large 
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plant  on  the  Monong-ahela  river.     (Note.     The  Edgar-Thom- 
son Works.) 

The  one  great  difticulty  in  treating  successfully  this 
water,  is  its  extreme  variableness  in  acid  contents.  A  locomo- 
tive taking  water  in  the  morning  which  may  contain  0.3  of  a 
grain  of  acid  per  gallon,  taking  from  the  same  plug  in  the  aft- 
ernoon, may  find  2  grains  acid  per  gallon.  Therefore,  it  is  a 
difficult  proposition  to  treat  such  water  successfully. 

For  a  number  of  years  we  used  only  lime,  adding  it  direct- 
ly in  the  tender  and  in  the  stationary  boilers.  During  the  last 
few  years,  however,  we  have  used  both  lime  and  soda  ash,  the 
last  year,  in  settling  tanks. 

While  the  Monongahela  water  is  a  sulphate  water,  rl'.at 
is,  contains  a  large  amount  of  sulphate  of  calcimu  and 
magnesium,  with  more  or  less  free  sulphuric  acid,  the  Alle- 
gheny is  a  carbonate  water,  that  is,  contains  carbonate  of  cal- 
cium and  magnesium  with  small  am.ounts  of  sulphates  and, 
except  m  the  vicinity  of  pickling  works,  no  free  acid. 

It  is  a  much  simpler  proposition,  treating  the  Allegheny 
than  the  Monongahela  water,  for  if  you  add  lime  to  a  car- 
bonate water,  the  bulk  of  the  scale-forming  material,  precipi- 
tates out  and  settles  down. 

One  great  disadvantage  of  the  use  of  soda  ash  is  the 
"foaming"  which  it  causes.  If,  on  the  other  hand,  lime  is 
used,  we  do  away  with  the  corrosion  and  foaming,  but  are 
troubled  with  scale.  It  is  a  question  which  you  would  rather 
have,  the  tubes  eaten  out  or  scaled. 

I.ime  will  neutralize  all  acid  present  and  by  using  the 
phenolphthalein  test,  an  excess  may  be  avoided. 

I  do  not  agree  with  Mr.  Greer  that  with  the  scale  forming 
material  reduced  to  3  grains  per  gallon  no  scale  can  be  de- 
posited on  the  tubes.  Our  treated  water  has  been  for  months 
under  2  grains  per  gallon,  yet  scale  has  formed  to  the  extent 
that  it  has  been  necessary  to  scale  the  tubes. 

It  must  be  remembered  that  every  boiler  full  of  water 
evaporated  leaves  behind  the  scale-forming  material  in  that 
water,  and  this  is  never  gotten  rid  of,  except  by  washing  out 
the  boiler. 
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One  difficulty  occurs  to  me  in  the  use  of  purifying  tanks 
for  locomotives  along  the  road  is  that  the  reaction  between 
the  soda  ash  and  the  sul])hates  of  calcium  and  magnesium 
takes  place  very  slowly,  imless  the  temperature  of  the  water 
is  above  100  degrees  Farenheit,  It  takes  time  and  a  good 
deal  of  agitation  for  this  reaction  to  take  place  in  the  cold.  I 
would  like  to  ask  Mr.  Greer,  in  his  tanks,  how  long  he  finds 
it  takes  for  this  reaction. 

Mr.  Greer:  Water  containing  a  large  amount  of  sulphate 
of  lime  must  have  more  time  to  settle  than  water  containing  a 
smaller  amount  of  carbonate  of  lime.  In  designing  a  tank  to 
treat  a  bad  water  like  the  sample  from  Colorado  it  was  neces- 
sary to  use  a  tank  of  about  twice  the  size  we  have  used  in  the 
ordinary  plant  so  as  to  give  it  time  to  settle.  After  the  sodium 
carbonate  is  admitted  to  the  water  we  agitate  it  with  air  or 
other  means  according  to  the  circumstances,  and  we  allow  it 
to  settle  from  four  to  six  hours.  We  have  no  means  to  heat 
it,  and  we  must  let  it  precipitate  in  a  cold  state.  We  have  had 
very  good  results  in  removing  the  lime  and  magnesium  down 
to  two  grains  per  gallon,  in  fact  in  ordinary  practice  1.  do  not 
think  you  will  find  it  more  than  that  in  any  plant. 

Mr.  E.  M.  Herr :  I  would  like  to  inquire,  since  the  poinj: 
has  been  raised,  about  the  comparative  expense  of  the  two 
treatments,  with  barium  and  with  lime  and  soda  ash. 

Mr.  Greer:  I  do  not  have  any  data  except  in  one  case. 
For  every  grain  of  sulphuric  acid  it  required  3.2  grains  of 
barium  hydrate,  and  for  every  grain  of  sulphuric  acid  it  re- 
quires a  trifle  over  a  grain  of  sodium  carbonate,  so  that  I 
should  imagine  it  was  about  two  or  three  times  the  expense 
of  the  sodium  carbonate  in  treating  the  water. 

A  Member:  What  is  the  expense  of  the  soda  and  lime 
treatment  with  ordinary  water,  say  from  30  to  60  grains  of 
solids? 

Mr.  Greer:  That  will  depend  on  whether  it  is  carbonate 
of  sulphate.  If  you  can  do  it  with  lime  at  from  25c  to  40c  per 
100  pounds  and  90c  to  Si  for  sodium  carbonate  you  can  do  it 
very  m.uch  cheaper  than  you  can  with  the  barium  process.  The 
cost  varies  from  12c  to  5c  per  1,000  gallons.  I  have  an 
analysis  here  of  water  at  the  Castalia  Portland  Cement  Com- 
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panv  plant  at  Castalia.  O.,  which  carries  39.6S  grains  of 
sulphate  of  lime,  6.72  of  carbonate  of  lime  and  6.77  of  car- 
bonate of  magnesium.  The  cost  of  that  at  the  present  time  is 
between  5c  and  6c  per  1,000  gallons.  The  usual  rule  is  to  take 
2.9  ounces  of  lirne  to  each  grain  of  carbonic  acid  and  1.82 
ounces  of  carbonate  of  soda  to  each  grain  of  sulphuric  acid  for 
the  precipitation. 

A  Member:  I  might  add  to  what  I  said  a  few  moments 
ago  in  connection  with  sodium  sulphate  in  water  that  it  has 
been  found  1)y  actual  experience  that  when  a  locomotive  uses 
only  treated  water  there  is  very  much  less  trouble  from  foam- 
ing than  Avhen  it  uses  water  part  of  which  is  not  treated.  It 
appears  that  any  such  matter  in  suspension  as  mud  will  hasten 
the  foaming  condition.  You  might  have  a  certain  amount  of 
sodium  sulphate  in  the  boiler  and  have  no  trouble  with  foam- 
ing and  add  some  dirty  river  water  and  you  would  inimedi- 
atelv  have  foaming.  This  has  been  the  experience  of  some  of 
the  roads  in  the  west,  and  that  is  also  confirmed  by  laboratory 
tests. 

Mr.  E.  M.  Herr :  I  have  had  some  twelve  or  fifteen  years 
experience  in  railroad  service  on  western  roads  between  Chi- 
cago and  the  Pacific  and  I  can  fully  bear  out  the  statements 
which  Mr.  Greer  has  made  as  to  the  vile  character  of  the  w^ater 
in  some  of  the  w^estern  districts.  In  fact  he  has  not  half  stated 
the  case  as  to  what  may  be  experienced  in  some  of  those  dis- 
tricts. 

The  question  of  the  use  of  soda  ash  and  the  amount  of  it 
that  can  be  handled  in  a  boiler  when  it  is  clean,  is  something 
that  I  have  made  a  pretty  careful  study  of  at  one  time  ivhen  I 
was  on  the  Chicago,  Milwaukee  &  St.  Paul.  We  used  soda 
ash  with  a  great  deal  of  satisfaction  on  both  carbonate  and 
sulphate  waters.  When  we  first  used  it  we  almost  gave  it  up 
in  despair  because  of  foaming.  But  by  constant  and  persistent 
washing  of  the  boilers  and  varying  the  use  of  the  soda  ash  we 
finally  got  those  boilers  clean,  and  it  was  found  after  they 
were  entirely  clean  that  we  could  use  almost  any  c|uantity  of 
soda  ash  in  them  without  any  trouble  with  foaming.  In  fact 
as  an  experiment  I  had  an  engineer  take  at  one  time  a  passen- 
ger train  of  I  think  five  or  six  coaches,  running  on  a  pretty 
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fast  schedule,  making  a  gjrcat  many  stops,  and  he  went  over 
his  Too-mile  run  with  a  whole  barrel  of  soda  ash  dumped  into 
his  tank,  just  to  see  what  could  be  done.  T  would  not  have 
taken  the  responsibility  to  start  him  out  that  way,  but  he  vol- 
unteered to  do  it.  Pie  had  tested  it  from  time  to  time,  and  he 
finally  found  that  he  could  handle  his  engine  satisfactory  with 
even  that  amount  of  alkali,  I  cite  that  as  an  instance  of  what 
can  be  done  with  a  large  amount  of  alkali  in  the  water  if  the 
boiler  is  perfectly  clean. 

Mr.  F.  TT.  Stark :  This  is  a  wholesome  subject  for  railroad 
men  to  consider,  and  I  believe  it  will  have  the  efifect  of  creating 
sentiment  possibly  in  drinking  water — excepting  in  Milwau- 
kee, St.  Louis  and  Pittsburgh.  I  believe  that  improvements 
of  this  kind  have  to  be  brought  about  in  this  way.  The  rail- 
roads are  very  slow  to  spend  large  amounts  of  money  for  im- 
provements of  any  character,  and  it  is  by  discussion  in  Rail- 
way Clubs  and  ATechanical  Engineers'  Societies,  etc.,  that  it  is 
brought  to  the  attention  of  the  powers  that  be.  I  am  very 
much  interested  in  the  subject,  and  I  believe  we  should  extend 
a  vote  of  thanks  to  Mr.  Greer  for  this  able  paper.  I  make  a 
motion  to  that  effect. 

Mr.  A.  W.  Slocum :  I  would  second  that  and  add  also 
"for  the  pleasant  and  able  manner  in  answering  all  questions." 

The  motion  as  amended  prevailed  unanimously. 

Mr.  J.  B.  Greer:  Gentlemen,  I  appreciate  what  you  have 
said.  I  would  like  at  some  future  time,  after  we  have  made  a 
few  more  experiments  in  some  railroad  plants  that  we  have  in- 
stalled, to  give  you  the  benefit  of  our  experience,  and  J  would 
like  to  have  any  one  interested  go  with  me  to  these  plants. 

I  thank  you  all  for  the  courtesy  extended. 

On  motion,  adjourned. 


EDWARD  KERR.  President.  W.  R.  BROWN,  Supt.  G.  W.  GOSSER.  Secy  and  Treas. 
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M  ii  Mr  (aslinss  ot  [»cff  Des(fipflofl. 

[ofine  km  ii  in  km\  km^s  a  ]0\i 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
Higli  Grade  Babbitt  Metals.       Dally  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  KELSO  TENDER  COUPLER. 

Pivoted  head,  no 
springs.  Has  a  "lock- 
set,"  making  it  un- 
necessary to  lock  up 
uncoupling  lever  to 
retain  the  lock  in  an 
uncoupled  position 
when  shiftingin  yards. 
The  same  member 
which  acts  as  a  "lock- 
set"  in  an  uncoupled 
position  also  acts  as  a 
"lock  to  the  lock" 
when  in  a  C(>upled  pos- 
ition. Locking  mech- 
anism fitted,  if  desir- 
ed, with  "  spade  han- 
dle" lifter  to  facilitate 

manipulation  by  hand. 

"^y  Same  coupler  also  fur- 

nished for  freight  car  sevice.     Made  of  either 

yVlMLLErtBLE   or  CrtST   STEEL 

Manufactured  exc.usive.y  by       JHE    MCCONWAY    &    TORLEY    CO., 

PITTSBURGH,  PA. 


NILES  TOOL  WORKS,  HAMILTON,  Q. 


EXTRA  HEAVY  TOOLS  FOR  RAILWAY  SHOPS. 

MACHINE  TOOLS  OF  EVERY  DESCRIPTION. 

OFFICES  : 

NEW  YORK,         PHILADELPHIA.  PITTSBURG,  CHICAGO-WESTERN, 

136  Liberty.         21st  and  Callowhill  Sts.  Carnegie  Bdg.  Union  Bdg. 


>f.  M.  CocHRAX,  President. 

\V.  Hakky  Brown,  Vice  President. 


.loHN  H.  Wrp.TZ  Secretary  and  Treasurer 
J.  S.  N'ewmyer,  General  Manager. 


WASHINGTON  COAL  &  COKE  CO. 

General  Office:     Dawson,  Fayette  County,  Pa. 
5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.       -        GAS.        -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 


FURNACE. 


FOUNDRY. 


CRUSHED. 


Shipments  via  B.  &  O.  Railroad  and  P.  &  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 
N.  P.  HYNDMAN,  Sales  Agent.    H.  R.  HYN  OMAN.  Ass't  Sales  Ag't. 


Pintsch  Light         Steam  Heat 


In  use  on  lL'0,000  Cars  5,000 
Locomotives  and  1,700  Buoys 
in  Europe  and  Americii,  and 
adopted  as  the  standard  liglit- 
ing  .system  by  the  great  sleep- 
ing car  company. 


Used  by  I  3  O  Railroads 
in  the  United  States  and 
adopted  as  standard  by  the 
great  sleeping  car  company. 
Automatic  Straight  Port  Couplers 


wni(Anii[iiTinyLi(iiti(i(o. 


New  York       Chicago         St.  Louis 

Gen'l  ttllices        1017  lOlTi 

160         Monadiiock  Missouri  Trust 
Broadway      Building         Building 


Pneumatic  Drills,  Hammers,  Hoists 

and  every  variety  of 

Labor  Saving  Machinery. 


Complete   Air   Plants  Installed 
and  Guaranteed. 

Air  Compressors 

For  Every  Purpose. 


WRITE  FOR  CATALOGUE. 


Chicago  Pneumatic  Tool  Co. 

Fisher  BIdg.,  Chicago.  95  Liberty  St.,  New  Yorii 

Pittsburg  Office,  Empire  Building. 


RAILWAY    STEEL-SPRING    COMPANY, 

Helical  and  Eliptical  Springs, 
STEEL    TIRED    WHEELS 

Pressed  Steel  Journal  Box  Lids,  "  M.  C.  B.,"  "  Fletcher  "  and  all  other  de- 
signs, top  and  side  hung  ;  Morris  and  Drexel  Patents. 

General  Office,    71    Broadway,    New  York. 

BRANCH  OFFICES:— Chicago,  1380  Old  Colony  Building;  St.  Louis,  Lincoln 
Trust  Building;  St.  Paul,  Pioneer  Press  Building;  Washington,  D.  C, 
17  Sun  Building. 


TAYLOR  ?o^sHiRE  STAY=BOLT  IRON 

PISTON    RODS  and   AXLES 

Used  by  the  Leading  Railroads 

R.  MUSHET'S  'SfpEEr  STEELS 

Doing  More  Work  than  any  other  Known  Steels 


THESE  GOODS  ARE  THE  STANDARD  OF  EXCELLENCE 


Sole  Represenatives  in  the  United  States,  Canada  and  Mexico 

B.  M.  JONES  &  CO. 


No.  159  Devonshire  Street,  BOSTON. 


No.   143  Liberty  Street,  NEW  YORK. 


AMERICAN  LOCOMOTIVE  COMPANY, 

^BUILDERS  OF    

SINGLE   EXPANSION   AND   COMPOUND   LOCOMOTIVES, 

FOR  ALL  CLASSES  OF  SERVICE. 


OWNING    AND    OPERATING 


Schenectady  locomotive  works,     cooke  locomotive  works, 


SSclu'iiectady.  X.  Y. 
BROOKS    LOCOMOTIVE   WORKS, 

Imnkirk,  N.  Y. 
PITTSBURG    LOCOMOTIVE    WORKS, 

Allfglicny,  Pa. 

RICHMOND   LOCOMOTIVE  WORKS, 

Richmond,  Va. 

r 


ratcrson,  N.  J. 
RHODE    ISLAND   WORKS, 

Providence,  R.  I. 
DICKSON    LOCOMOTIVE  WORKS, 

Scraiiton,  Pa. 

MANCHESTER  LOCOMOTIVE  WORKS, 

Manchester,  N.  H. 


GENERAL   OFFICE   25  S-  BROAD    ST.     NEW    YORK. 
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MANNING,  MAXWELL  &  MOORE 


ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Railway  and  Machinists'  Tools  and  Supplies  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

THE  FRANKLIN  MFG.  CO.. 

C.  J.  S.  MILLER,  President. 

FRANKLIN,         -        -        PA. 

Asbestos    Railway  85%   Magnesia  Boiler 

Supplies.  y(/  Lagging'. 

Perfection   Journal   Box    /JS  Train  Pipe  Coverings. 
Packing  (Patented.)  Papers,  Packings.  Etc. 

TUC    INTEIDI  nPI/INP    scrap  from  Christy  type  of  shoes 


Brake  Shoe 


Wears 

Entirely 

Out 


About  10  lbs.  each  from  all  types. 


f 


SAFETY. 

ECONOMY.  .        „^ 

Ail  that  is  left  of  the  Interiocldng  Shoe  after  use— about  3  ozs. 

THE   REPUBLIC    RAILWAY   APPLIANCE    CO.,  Lincoln  Trust  BIdg.,  St.  Louis,  Mo. 

SPENCER  OTIS  COMPANY.  Chicago  and  Omaha. 

C0FFIN-ME6EATH   SUPPLY  COMPANY,,   Franklin,  Pa.,  and  San  Francisco,  Cala. 


Their  preservation,  from  corrosion  is  one  of  the  problems  to-day. 

THE  rSB  OF 

"HIGH  STANDARD"   METAL    PRESERVATIVES  — 
Red  Lead  Metal  Preservative,  Black  Metal  Coating,  Etc., 

on  thousands  of  these  cars  proves  that  they  give  best  results  at  fairest  cost. 

Our  Xeic  R.R.   C'olor  Book  erpUiins  fully. 


The  Lowe  Brothers  Company, 


NEW   YORK. 


KANSAS   CITY. 


Peerless  l^ubber  Manufacturing  Co. 


miiini 


76910 


""""'^f  "^^^^  Fine  Mechanical  Rubber  Goods  for  Railroad  Equipment  ^^^J'Z^^' 


J.   L.   HUKILL. 

PREST.    Ol  TRKAa. 


K.    F.    HUNTER, 

V.    PBEST. 


R.   J.    EVANS, 


HuKiLL  -  Hunter  Co.. 


RAIL  ROAD.  MILL  and 


GENERAL    SUPPLIES, 


No.   20   WOOD   STREET, 


PITTSBURG.  PA. 


AGENTS    FOR    .     .     . 

GUTTA  PEROHA  and  RUBBER  MFG.  CO. 
NORWICH  BELT  MFG.  CO. 
FORSTBRS'  SPLIT  PULLEYS. 
ACME  BALL  BEARING  JACKS. 
INTERLOCKING  BRAKE  SHOE. 


BELti  TELEPHONES 

COURT  2051 

"       aosa 


SUYDAM'S  Protective  PAINTS 
Used  extensively  since  1832. 

Highest  Grade  Graphite  Paints 

for  Structural  Steel  and  Iron. 

Suydam's  "Perfection" 
stanrd'coiors      Freight  Car  Paint. 
Protective  Carbon  Coatings 

Carbon    and    Graphic    combined  f^^   jj^^,    f^^^^ 

properly  with   specially  treated  n    .,  ,.  r>   .  •  w~. 

W.a.her.Pr»of  Oils.  BuildmgS,    BrldgCS,   Etc. 

Red  Lead  Protective  Paint 

Prepared  ready  for  the  brush. 

No  precipitation,   perfect  covering. 

Suydam's  "AA"  Freight  Japan 

A  combined  Reducing  Oil-Dryer  for 

Car  Shops  and  Structural  Works. 

r  i      A  t        I    ^''^"'"^^'y  increase  durability  of    and    greatly 

[    quicken  drying  of  Paint  with  which  it  is  used. 

MANUFACTURED    BY 

M.  B.  SUYDAM  COMPANY, 

ESTABLISHED  1S32,  INCORPORATED   1900, 

OFFICE  AND  WORKS,  61ST,   AND   BUTLER   STS  , 

BELL     PHONE,    343    FISK  PITTSBURGH,     PA. 


GALENA-SIGNAL  OIL  COMPANY, 

FRANKLIN,  PENN'A. 

SUCCESSORS  TO 

GALENA  OIL  COMPANY  &  SIGNAL  OIL  COMPANY. 

Sole  Manufacturers  of  the  Celebrated 

GALENA   COACH,     A    I    I     1^        SIBLEY^S 

PERFECTION 
ENGINE, 


VALVE 
and  CAR,         V    I    L   ^  and  SIGNAL 


Charles    Miller, 

F'resiclent. 


ACAnX    ^^  ^^^^  ^^^"^  ^"^  HIGHEST    GRADE    TOOLS;     . 
I  Au  I     LOCOMOTIVE  AND  MACHINE  SHOP  TOOLS  OUR  SPECIALTY. 


DRILLS  —   REAMERS   —  TAPS  —   CUTTERS   —   SPECIAL  TOOLS. 
TRADE  ^^V  MARK  Established  1874. 

CLEVELAND  TWIST    DRILL    CO. 

CLEVELAND. NEW  YORK.  CHICAGO. 

^M  Car  Wheels 

are  made  by  the 

Keystone  Car  Wheel  Company 

PITTSBURG,  PA. 

The  Widest  Experience. 
The  Best  Results. 


Every  Wheel  Guaranteed. 


Main  Office:     1201  Park  Btiildiug,  Pittsburg. 
Eastern  Office  :    807  Qirard  Building,  Philadelphia. 

Works  oa  the  Lines  of  the 
B.  &  0.  R.  R.         P.  &  L.  E.  R.  R.         P.  R.  R. 

C.  V.  SLOCUM,  President.  W.  W.  LOBDELL,  Vice  President- 

L.  B.  WHITNEY,  Treasurer.  W.  L.  ELKINS,  Secretary 


TYPE  OF  BOX  CAR  WITH  STEEL  UNDERFRA^HING.     CAPACITY  40  TONS. 

PRESSED  STEEL   CAR    COMPANY 

NEW  YORK.  PITTSBURG.  CHICAGO.  LONDON. 

^^^_i=^DESlGNERS  AND  BUILDERS  OF-e^--£?— 

STEEL  CARS  OF  ALL  CLASSES. 

WOODEN  CARS  WITH  STEEL  UNDERFRAMING. 
PRESSED  STEEL  SPECIALTIES  FOR  WOODEN  AND  STEEL  CARS. 

^ — —PRESSED    STEEL  — 

BODY    BOLSTERS,    TRUCK    BOLSTERS,    FREIGHT    TRUCKS,  ENGINE  TENDER    TRUCKS.  SIDE 

STAKES,    CENTER     PLATES,     BRAKE    BEAMS    STAKE    POCKETS, 

CORNER  BANDS  AND  OTHER  SPECIALTIES. 


l^^^ 

\^ 

mi 

>^^ 

(jf^-^^^ 

l^i^&SA 

tNNSYLVANIA.V/; 


\l.A  :    v/  '    \  //  J  .      Vv'/.  - 


Pennsylvania  Car  Wheel  Go. 


MANUFACTURERS    OF 


THE  HIGHEST  GRADE .... 
CHILLED  IRON  CAR  WHEELS 

For     Steam,     Electric     Railways,     and     Mill    Service. 


THE    LARGEST    OUTPUT 

and     BEST    EQUIPPED    PLANT 

in    THE    WORLD. 


General  Ofrice,  Works, 

Farmers  Nat'l  Bank  Building,  Preble  Avenue, 

PITTSBURG,  PA.  ALLEGHENY,  PA. 


Damascus  Bronze  Co.  Pittsburg,  p;^. 


Damascus  Nickel  Bronze  Locomotive 
Casting(s  are  guaranteed  to  give  50  ^c 
greater  mileage — save  25  %  in  oil— at 
no  time  heat  to  cut  or  char  a^n  axle 
or  pin.       ^     0     1^     ^     ff     0  ^ 


Damascus  Bronze — Castings  and  Ingot 
Phosphor  Bronze — Castings  and  Ingot 
Phosphorized  Copper. 
Babbit  Metals  —All  Grades. 


GLOBE 


SPECIFY  "DAMASCUS 


NICKEL  BRONZE." 


BRAND. 


70 
TONS  11  A  I  DAY. 

MAKING    A    SPECIALTY    OF 

RAILROAD    MALLEABLES 

We  know  that  our  Iron  Is  more  uniform  and  bet- 
ter adapted   for  Severe  Service  than  that 
made  in  a  general  jobbing  foundry. 

WE     SOLICIT     INQUIRIES     AND     BLUE     PRINTS     FROM 
RAILROADS     AND     INDEPENDENT     CAR     OWNERS. 


Pennsylvania  Malleable  Company 


GENERAL  OFFICES,  WORKS, 

FRICK  BUILDING,  PITTSBURG.  PA.  McKEES  ROCKS.  PA 


WE  ARE  NOW  CASTING 

400  WHEELS  DAILY 

AT    OUR    NEW   CAR   WHEEL    FOUNDRY,  AND  ARE    BOOKING 
ORDERS  FOR  IMMEDIATE  DELIVERY. 

CENTRAL  CAR  WHEEL  CO. 

PITTSBURG,  PA. 

General  Offices,  Frick  Building. 


^Q*VB  C0UPLE8  %/v^^ 


25  WEST  330  ST 
NEW   YORK. 


works: 

DEPEW,  N.  Y. 


/yy 


"^^^^CARUO**^; 


Si 


^•^-^^'D  RAILWAY  CA^^^^ 


M&tSLl^^tlC 


A  safe,  durable,  and  economical  paint  for  metal  surfaces. 
Send  to-day  for  our  B-3  booklet.     It  describes  Metalastic. 

WThe  Sherwin-Williams  Co. 

SPECIALISTS    IN   P4INTS    AND    VARNISHES  FOR  RAILWAY  USES. 

CLEVELAND,  NEW  YORK,  BOSTON,  SAN  FRANCISCO,     MINNEAPOLIS  TORONTO, 

CHICAGO,  NEWARK,  KANSAS  CITY,    LOS  ANGELES,  MONTREAL.  WINNIPEG. 


COLLECTING  RENTS 

is  a  poor  business  when  the  rent  or  break  comes  in  an 
expensive  casting.  Its 
usually  a  double  loss — the 
machine  to  pay  for — the 
work  to  hang  up. 

Wisconsin 
Graphite 
Iron  Filler 


has  a  Putty  to  fill  rough, 
sand  holed  castings,  a 
Semi -Paste  for  smoother 
surfaces,  and  a  life-pre- 
serving paint  for  the  flaw- 
free.  All  colors.  Free 
samples. 


WISCONSIN  GRAPHITE  COMPANY, 

PITTSBURG,  PA. 


^he    Jlmerican   SBrake    Shoe 
and    S^oundry    Company. 

Slroadway-Sfiaiden  J2ane  SBuilding,  DCeiv  ^ork. 
Western  'Union  S^uilding,  Chicago. 

OPERATING  THE  PLANTS  FORMERLY  CONTROLLED  BY  THE 

Ramapo  Foundry  Company,  Mahwah,  N.  J. 

The  Lappin  Brake  Shoe  Company,   Bloomfield,   N.  J.  and 

Buffalo,  N.  Y. 
The  Corning  Brake  Shoe  &  Iron  Works,   Corning,  N.  Y. 
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PROCEEDINGS  OF  MEETING, 
MARCH  27,  1903. 

The  meeting  was  called  to  order  at  8  o'clock  p.  m.  at  the 
Hotel  Henry,  with  President  J.  H.  McConnell  in  the  chair. 
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Proceedings  of  Railway  Club  of  Pittsburgh 


The  following  gentlemen  registered 
]\IE:\inERS. 


Anderson,  Thos. 
Bartley,  Milton. 
Bellows,  A.  B. 
Bonsall  J.  S. 
Carson,  G.  E. 
Conway,  J.  D. 
Currie,  J.  C. 
Diamond,  P.  R. 
Dow,  G.  X. 
Fitzgerald,  Orrin. 
Flinn,  C. 
Gies,  Geo.  E. 
Hare,  John. 
Hastings,  C.  L. 
Hobson,  Bailey  E. 
Holbrook,  D.  O. 
Howe,  D.  M. 
Hukill,  J.  L. 
Hunter,  H.  S. 
Hurley,  J.  L. 
Hyndman,  F.  T. 
Johnson,  A.  B. 
Keppel,  A.  ]\I.,  Jr. 
Kessler,  D.  D. 
Keys,  S.  B. 
Knight,  E.  A. 
Lindstrom,  Chas.  A. 
Lininger,  W. 
Lobez,  Pierre  L. 
Long,  Chas.  R.,  Jr. 
Low,  Edgar  S. 
Macoubray,  R.  J. 
McConnell,  J.  H. 
McCracken,  Jno. 


Mcllwain.  J.  D. 
McKee,  vS.  Frank. 
Noble,  D.  C. 
Palmer,  Chas.  A. 
Pelletier,  Louis. 
Postlethwaite,  C.  E. 
Proven,  Jno. 
Rank,  O.  P. 
Redding,  D.  J. 
Richardson,  W.  P. 
Riley,  J.  W. 
Searles,  J.  R. 
Searles,  E.  J. 
Shepard,  L.  A. 
Sherman,  C.  W. 
Simmons,  W.  M. 
Simons,  J.  E. 
Slocum,  A.  W. 
Stark,  F.  H. 
Stark,  B.  F. 
Stucki,  A. 
Summers,  E.  W. 
Sweeley,  G.  P. 
Tesseyman,  J.  E. 
Thomas,  Richard  L. 
Turner,  L.  H. 
Turner,  Alexander. 
Watts,  H.  W. 
W'arne,  J.  C. 
Weisbrod,  J.  F. 
Whinery,  S.  B. 
Whitridge,  J.  C. 
Wright,  R.  V. 
Wright,  \\m. 


Applications  for  Membership 
VISITORS. 
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Anderson,  H.  T. 
Barclay,  James  B. 
Beecher,  H.  E. 
Berkebile,  P. 
Bissell  F.  B. 
Blest,  M.  C. 
Bostwick,  H.  J\l. 
Cox,  Geo.  W. 
Dodds,  Ethan  I. 
Elverson,  Howard 
Fisher,  H.  B. 
Gillen,  John. 
Gulick,  Henry. 
Gulick,  H.,  Jr. 


Harrison,  F.  J. 
Johnson,  Jno.  F. 
Lysinger,  J.  M. 
1\1  orris,   Lindsay. 
Moyer,  F.  H. 
Ostrander,  A.  E. 
Phelps,  W.  G. 
Reed,  James. 
Smith,  D.  W. 
W.  Smith,  Sion  B. 

Streib,  J.  F. 
Tinstman,  B.  E. 
Weidlein,  J.  P. 
A\'ilder,  Ralph  E. 
Wilkinson,  R.  H. 


The  list  of  applicants  for  meniljership   was  read  by  the 
Secretary  as  follows: 

Geo.  I\i.  Kerr,  representing  Berry  Bros,  of  Detroit,  ]\rich. 

R.  I\I.  Long,  Assistant  Traveling  Engineer,  P.  &  L.  E.  R.  R. 

Co.,  TxlcKees  Rocks,  Pa. 
W.  O.  Quest,  Foreman  Painter,  P.  &  L.  E.  R.  R.  Co.,  ^IcKees 

Rocks,  Pa. 

A.  W.  AlcCaslin,  Foreman  Blacksmith,  P.  &  L.  E.  R.  R.  Co., 

McKecs  Rocks,  Pa. 
Alexander  Carney,  S.  AI.  P.,  B.  &  O.  R.  R.  Co.,  Pitts1)nrgh,  Pa. 
J.  E.  Searles,  Assistant  S.  M.  P.,  B.  &  O.  R.  R.  Co.,  Pittsburgh, 

Pa. 
John  F.  LanferLsick,  Foreman  Painter,  P.,  C,  C.  &  St.  L.  Ry. 

Co.,  Coin  ■  bus,  Ohio. 
W.  G.  Hall,  Clerk,  P.  &  L.  E.  R.  R.  Co.,  Pittsburgh,  Pa. 

B.  F.  Wynn,  Master  Painter,  P.  R.  R.  Co.,  Pitcairn,  Pa. 

Geo.  M.  Oates,  Foreman  Painter,  Pressed  Steel  Car  Co.,  No.  i6 
Lillian  street,   Pittsburgh,   Pa. 

John  C.  Whitridge,  Assistant  General  Manager  Buckeye  Mal- 
leable Iron  &  Coupler  Co.,  42  Lexington  avenue,  Colum- 
bus, Ohio. 
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L.  A.  Shepard,  M.  E.,  loo  Broadway,  New  York. 
J.  B.  Marshall,  Manager  Union  Forge  Co.,  Pittsburgh,  Pa. 
A.  A.  Cohill,  Engineer,  Standard  Steel  Car  Co.,  Butler,  Pa. 
Tlios.  J.  O'Brien,   Superintendent  of  Construction,   Standard 
Steel  Car  Co.,  Butler,  Pa. 

J.  E.  Mechlin,  Assistant  M.  M.,  Pittsburgh  Division  P.  R.  R. 

Co.,  Wibnerding,  Pa. 
!•"..  /\.  Knight,  Assistant  General  Foreman,  Pennsylvania  Co., 

Allegheny,  Pa. 

President :  AA'hen  these  names  have  been  approved  by  the 
Executive  Conunittee  these  gentlemen  will  l)ecome  full  mem- 
bers of  the  Club. 

Mr.  E.  H.  Stark,  of  the  Committee  on  Report  of  Master 
Car  rUiilders'  Association,  reported  as  follows:  "The  circular 
was  addressed  to  each  of  the  members,  but  on  account  of  the 
rules  giving  such  entire  satisfaction  not  a  single  recommenda- 
tion was  ofifered.  I  believe,  however,  that  it  would  be  well  for 
the  Club  to  put  itself  on  record  in  some  particular.  It  was 
thought  that  the  Arbitration  Committee  might  consider  the 
question  of  providing  a  price  in  the  M.  C.  B.  rules  for  steel 
cars  of  various  classes.  As  it  is  now  these  cars  must  be  settled 
for  on  the  composite  car  basis.  I  believe  that  the  M.  C.  B.  A. 
could  well  consider  the  question  of  prices  for  steel  car  repairs. 
The  work  is  being  done  quite  extensively  on  some  of  the  larger 
systems.  At  Baltimore  the  B.  &  O.  repair  nearly  all  the  cars 
for  the  entire  system  at  that  one  point,  and  have  established 
piece  work  prices  for  steel  car  repairs. 

In  order  to  get  this  subject  before  the  Club,  I  move  that 
it  is  the  sense  of  this  Club  that  the  Arbitration  Committee 
consider  the  question  of  prices  for  steel  cars,  and  that  the  sub- 
ject of  steel  car  repairs  be  made  a  special  subject  for  the  fol- 
lowing year. 

Mr.  H.  W.  Watts:  There  is  a  committee  of  the  M.  C.  B. 
A.  now  that  has  under  consideration  that  very  subject. 

Mr.  Stark :  I  believe  that  circular  refers  to  the  price  of 
cars  and  not  to  the  price  of  repairs  of  cars. 

The  motion  being  put,  was  carried  unanimously. 


Resolutions  97 

On  motion  of  Mr.  J.  E.  Simons  the  followins^  resolution 
was  adopted  : 

Resohed,  That  the  thanks  of  the  Railway  Club  of  Pitts- 
I)ur,q;h  be  tendered  to  the  Pressed  Steel  Car  Co.,  and  also  to 
the  P.  &.  L.  E.  R.  R.  Co.  for  the  courtesies  extended  by  them 
this  afternoon,  whereby  the  members  of  the  Club  were  en- 
abled to  spend  a  very  pleasant  and  beneficial  afternoon  visiting 
the  works  of  the  Pressed  Steel  Car  Co. 

Secretary  Conway  announced  the  death  since  the  last 
meeting-  of  a  member  of  the  Club,  Mr.  Elmer  Scott  INIason, 
assistant  to  the  purchasing  agent  of  the  P.  «S:  L.  E.  R.  R., 
whereupon  the  Chair  appointed  the  following  committee  to 
drafi  sv.itnbla  resolutions:  R.  Evans,  J.  L.  Hukill  a.i\  '  L.  TI. 
Turner. 

On  motion  of  Mr.  W.  M.  Simmons  the  Secretary  is  depu- 
tized to  represent  the  Railway  Club  at  the  M.  C.  B.  conven- 
tion at  Mackinac  Island  in  June;  and  that  this  be  a  permanent 
yearly  ap])oint:r.ent. 

The  I'aper  of  the  evening  was  read  by  Mr.  E.  W.  Su ti- 
mers, as  follows : 
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(E.  ^roff  Wlasmx. 


Death,  the  dreaded  foe  of  mankind,  has  entered  our 
ranks  and  removed  with  suddeness  from  our  circle,  Mr. 
E.  Scott  Mason,  Chief  Clerk  to  the  Purchasing;  Agent  of 
the  Pittsburgh  &  Lake  Erie  R.  R.  Co,,  and  an  honored 
member  of  this  Club.     Therefore,  be  it 

Resolved,  That  the  members  of  the  Railway  Club 
of  Pittsburgh,  hereby  offer  this  humble  tribute  to  the 
memory  of  our  departed  friend,  and  lender  our  sincere 
condolence  to  the  family  of  Mr.  Mason,  and  that  these 
resolutions  shall  be  spread  upon  the  minutes  of  this  Club 
and  a  copy  sent  to  the  family  of  the  deceased. 

RAWDON  EVANS, 
J.  LAYNG  HUKILL, 
L.  H.  TURNER, 

Committee. 
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STEEL  CARS  WITHOUT  CENTER  SILLS. 

BY    MR.   E.   W.  SUMMP:rS,  STRUCTURAI^  ENGINEER. 


The  Steel  Car  is  practically  in  its  infancy.  Of  the  one  mil- 
lion four  or  five  hundred  thousand  cars  in  use  in  the  United 
States,  only  about  one  hundred  thousand  are  of  steel.  The 
majority  of  these  have  been  built  in  the  last  two  or  three  years, 
and  six  years  ago  the  steel  car  of  to-day  was  unknown. 

It  is  true  that  Iron  Cars  have  been  in  use  in  some  of  the 
European  Countries  for  a  much  longer  period,  but  for  size  of 
car  and  load  carried  there  is  not  much  in  common  with  the 
American  steel  car. 

With  all  due  honor  to  those  who  have  brought  about  the 
wonderful  results  thus  far  attained  in  steel  car  building,  it  is 
thought  that  not  enough  attention  has  been  given  to  the  func- 
tions of  some  of  the  members  in  the  framing  of  a  car.  Many 
of  the  railroad  managers  are  exceedingly  lax  in  their  demands 
for  a  careful  analysis  of  the  stresses  set  up  in  a  car  due  to  the 
known  loading.  This  is  not  so  strange  when  we  consider  that 
the  construction  of  cars  began  before  the  discovery  of  the 
methods  of  computing  stresses  in  framed  structures,  and  that 
by  experiment  and  additions  of  material  here  and  there  where 
failures  took  place,  the  development  of  the  wooden  car  of  to- 
day has  been  brought  about. 

The  writer  is  of  the  opinion  that  with  the  change  oif  ma- 
terial from  wood  to  steel  the  general  arrangement  of  the  fram- 
ing members  has  been  too  closely  followed,  and  that  a  very 
material  saving  may  be  had  by  following  other  lines  which 
will  simplify  the  construction  and  eliminate  ambiguity. 

One  radical  change  to  be  suggested  is  doing  away  with 
the  centersill  in  cars  of  all  steel  contruction,  as  it  is  largely 
a  redundant  member  which  adds  weight  to  the  car,  with  little 
or  no  advantage.      This  is  especially  true  in  gondola  cars  and 
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hopper  cars.  The  AI.  C.  B.  standard  height  for  couplers  and 
the  location  of  the  car  floor  and  truck  render  it  necessary  to 
make  the  centersill  a  comparatively  shallow  beam,  which  is 
at  the  expense  of  material  and  weight. 

If  we  increase  the  depth  of  the  beam  in  the  central  part 
by  adding  to  its  lower  side,  making  it  a  fish  belly  shape,  the 
line  of  force  due  to  the  heavy  buffing  at  the  couplers  is  near 
its  upper  edge.  This  acts  in  conjunction  with  the  compres- 
sion in  top  flange  from  the  vertical  load,  increasing  the  section 
required. 

The  side  retaining  walls  of  a  car  have  position  and  depth 
well  adapted  to  economically  carry  the  vertical  load,  and,  with 
its  location  above  the  line  of  the  buffing  force  on  the  couplers, 
the  compression  due  to  buffing  is  counteracted  by  the  tension 
in  the  lower  side  of  the  girders  from  the  vertical  load.  In 
most  cases,  the  material  required  for  the  stresses  from  the 
vertical  load  need  not  be  increased  to  take  care  of  the  buffing 
force. 

The  tugging  forces  are  limited  and  small  compared  with 
the  buffing  force,  and  in  many  cases  the  floor  plates  will  trans- 
mit this  stress  without  it  reaching  the  side  girder. 

The  advantage  of  a  deep  girder  for  economy  is  so  well 
known  that  the  writer  does  not  think  it  necessary  to  give  space 
for  its  discussion  in  this  paper. 

In  a  Gondola  Car  without  centersills,  the  transmission 
of  the  buffing  and  tugging  stresses  from  the  draft  sill  to  the 
side  girders,  is  accomplished  through  the  medium  of  the  floor 
plates,  which  have  a  superabundance  of  material  for  this  pur- 
pose. 

We  must  not  be  misled  by  the  kind  and  color  of  the  paint 
on  a  car.  The  light  weight  and  capacity  marked  on  the  c&r 
side  may  have  little  or  no  bearing  upon  the  intensity  of  the 
stresses  to  which  its  material  is  subjected.  A  car  may  be 
loaded  to  its  marked  capacity  and  be  working  some  of  the  ma- 
terial almost  to  the  danger  point,  and  yet  be  undiscovered 
until  it  shows  up  in  the  short  life  of  the  car,  or  of  some  of 
its  parts.  On  the  other  hand,  some  parts  of  a  car  may  be 
excessively  heavy  and  subject  to  little  or  no  strain,  A  CON- 
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DITION  WHICH  WOULD  NEVER  BE  DISCOVERED 
BY  EAILURE. 

In  a  buildincf  or  fixed  structure  having  excessive  and 
useless  material,  we  lose  only  in  the  cost  of  production,  as  it 
will  stay  there  by  its  own  inertia,  but  in  a  car  we  have  the 
continual  expense  in  moving  this  material  over  the  tracks, 
which  may  be  enough  to  pay  interest  and  principal  on  the  cost 
of  the  car  and  keep  it  in  repair. 

In  order  to  exemplify  the  saving  that  may  be  had  by 
arrangement  of  material,  a  comparison  of  stresses,  deflections, 
etc.,  is  here  made  with  cars  of  same  marked  capacity,  and 
under  the  same  condition  of  lading,  selecting  for  this  purpose 
the  following  steel  gondola  cars  : 

EIGURE  I  is  a  cross  section  near  center  of  a  Philadel- 
phia &  Reading  Railroad  Car — 

100,000  lbs.  capacity.        Weight,  33,400  lbs. 

FIGURE  2  is  a  cross  section  near  center  of  a  Pennsyl- 
vania Railroad  G.  S.  Car — 

100,000  lbs.  capacity.        Weight,  38,800  lbs. 

FIGURE  3  is  a  partial  plan  and  sectional  elevation  of  a 
car  100,000  lbs.  capacity,  without  centersills.  AVeight,  33,800 
lbs.    Author's  design. 

FIGURE  4  is  a  vertical  cross  section  in  this  car  at  two 
points  as  indicated. 

The  load  for  all  cars  will  be: 

Live  load  100,000  lbs. 

Dead  load  equals  two-thirds  weight  of  car  body. 
For  impact  add  50  per  cent,  of  the  live  and  dead  load. 
All  of  the  above  to  be  distributed  on  that  part  of  the 
car  between  the  bolsters. 

And  in  conjunction  with  the  above  vertical  load,  a  hori- 
zontal bufifing  force  of  300.000  lbs.  is  to  be  taken  on  the 
couplers. 


Proceedings  Railway  Club  of  Pittsburgh 


Fig.l. 


STRESSES  AND  DEFLECTIONS. 
Philadelphia  &  Reading  Car  (Figure  i.) 
Size  34  ft.  o  in.  X  9  ft.  2  in.  x  3  ft.  6  in.  inside  measurement. 
25  ft.  6  in.  center  to  center  of  trucks. 

Light  weight    33-400  lbs. 

Trucks  weight  say 15,000  lbs. 


Net  weight  car  body.  . .  .  18,400  lbs. 

Live  load 100,000  lbs. 

Two-thirds  weight  of  car  body 12,260  lbs. 


Their  sum   112,260  lbs. 

Add  50  per  cent 56,130  lbs. 


Final  distributed  load 168.390  lbs. 

168390  di\'ided  by  2  equals  84,195  lbs.  load  on  center- 
sills. 

84,195  divided  by  2  equals  42,097  lbs.  load  on  each  side 
girder. 

^Maximum  moment  on  centersills  equals  3,170,000  inch  lbs. 

Maximum  moment  on  each  side  girder  equals  1,585,000 
inch  lbs. 

For  centersills  counting  w^ith  the  channels  i6x^  inch 
cover  plate,  and  say,  6  inches  of  floor  plate  on  each  side, 
S.  equals  87. 

For  one  side  girder  counting  say  6  inches  of  floor  plate  as 
acting  with  the  girder,  then  S.  equals  155. 

3,170,000  divided  by  87  equals  36,500  lbs.  per  square  inch — 
centersills. 
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1,585,000  divided  by  155  equals  10,200  lbs.  per  square  inch 
— side  girder. 

DEFLECTION  UNDER  THIS  LOAD. 

Center  sill  deflection  equals 1-215  inches. 

Side  girder  deflection  equals 155  inches. 

It  looks  like  the  cross  beams  should  be  hinge  connected 
to  center  and  side  sills.  With  the  prohibitive  stress  of  36,500 
lbs.  per  square  inch  on  the  centersills  due  to  the  vertical  load 
alone,  and  the  extending  effect  of  the  tension  edge  of  the  side 
girders  attached  to  the  floor  plate,  holding  the  ends  of  the 
center  sill  apart,  it  is  evident  that  any  tugging  force  on  the 
couplers  must  also  be  taken  on  the  centersills,  increasing  the 
above  stress,  while  buffing  blows  on  the  couplers  WILL  BE 
RESISTED  BY  SOME  OTHER  PART  OF  THE  STRUC- 
TURE. 
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Penna.  R.  R.  Gs.  Car  (Figure  2.) 
Size  38  ft.  2^  in.  x  9  ft.  3^  in.  x  3  ft.  9  in.  inside  measurement. 
30  ft.  o  in  center  to  center  trucks. 

Light  weight    38,800  lbs. 

Truck  weight   16,000  lbs. 


Net  weight  car  body.  .  .  .22  800  lbs. 

Live  load 100,000  lbs. 

Two-thirds  weight  of  car  body 15,200  lbs. 


Their  sum   115,200  lbs. 

Add  50  per  cent 57-700  lbs. 


Final  distributed  load 172,900  lbs. 
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In  this  car  the  difference  in  depth  of  the  centersills  and 
side  girders  would,  as  in  the  Philadelphia  &  Reading  car,  pro- 
duce a  widely  varying  deflection,  had  not  this  been  taken  care 
of  by  providing  deep  cross  beams  framed  into  the  centersills, 
with  cover  plate  top  and  bottom  holding  them  all  to  practi- 
cally the  same  deflection.  This  deflection  equals  .216  inch 
for  all  beams,  and  will  require  13.05  per  cent,  of  the  load  for 
the  centersills  and  86.95  per  cent,  for  the  side  girders  to  pro- 
duce this  deflection,  giving — 

23,000  lbs.  for  centersill  load, 

150,000  lbs.  for  girder  load,  or 

75,000  lbs.  on  each  side  girder. 

Maximum  moment  for  centersills  equals  1,028,000  inch  lbs. 

^Maximum  moment  for  one  side  girder  equals  3,380,000 
inch  lbs. 

For  centersill,  counting  33x^4  inch  cover  plate  on  top  of 
channels  as  part  of  sill,  this  includes  6  inches  of  outstanding 
floor  plate  on  each  side.     S  equals  204. 

For  side  girder,  including  also  6  inches  of  the  oustanding 
floor  plate  S.  equals  256. 

1,028,000  divided  by  204  equals  5,000  lbs.  ext.  fiber  stress 
centersills. 

3,380,000  divided  by  256  equals  13,200  lbs.  ext.  fiber  stress 
side  girder. 

With  the  vertical  deflection  of  .216  inch,  as  given  above 
for  the  centersill  and  side  girder,  the  top  flange  of  the  center- 
sill is  shortened  .046  of  an  inch,  and  the  lower  part  of  the  side 
girder  (where  the  floor  plates  are  attached)  is  lengthened 
.086  of  an  inch  in  the  30  feet  between  bolsters.  Since  the 
centersills  and  side  girders  are  attached  rigidly  to  the  floor 
plate,  there  is  an  apparent  difference  in  length  in  the  center 
and  side  portions  of  the  floor  plate  equal  to  the  sum  of  .046 
inch  and  .086  inch  or  .132  inch;  that  is,  the  central  portion  is 
apparently  drawn  in  .132  inch  shorter  than  the  outer  edges  of 
the  floor  plate ;  or,  in  other  words,  the  floor  plate  at  each  end 
of  the  car  must  deflect  edgewise  toward  the  center  of  the  car 
an  amount  equal  to  one-half  of  .132  inch,  or  .066  of  an  inch, 
but  the  floor  plate  from  the  end  to  center  of  car  is  a  little 
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over  19  feet.  This  is  quite  a  deep  beam  in  which  to  expect 
such  a  deflection,  when  its  length  is  only  9  ft.  4  in  (the  widtli 
of  the  car).  Suppose  we  consider  a  depth  of  only  12  feet 
and  see  how  much  deflection  we  will  get  with  a  force  of 
300,000  lbs,  applied  at  the  center,  or  on  the  coupler,  and  re- 
sisted at  the  sides  of  the  car.  We  then  have  a  plate  ^  inch 
thick  by  144  inches  deep  by  112  inches  long,  I  equals  62,208. 
300,000x1  I2XI I2XI 12 

Deflection equals  .0048  inches. 

48x29,000,000x62,208 

This  is  only  about  I-I3th  of  the  above  .066  of  an  inch. 

It  is  probable  that  this  whole  change  of  .066  has  not 
taken  place  in  the  floor  plate,  but  that  the  members  tending 
to  produce  this  edgewise  deflection  have  given  sufiiciently  to 
accommodate  themselves  to  the  rigidity  of  the  floor  plate,  and 
that  the  whole  cross  section  of  the  centersill  is  in  tension  at 
some  point  between  the  bolsters,  even  with  a  much  greater 
buffing  force  than  300,000  lbs. 
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E.  W.  Summers'  Car  (Figures  3  and  4.) 

Size  38  ft.  o  in  x  9  ft.  7  in.  x  4  ft.  o  in.  inside  measurements. 
28  ft.  o  in.  c.  to  c.  trucks. 
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Light  weight    33.8oo  lbs. 

Trucks  weight   16  000  lbs. 

Net  weight  of  body 17,800  lbs. 

Live  load  ^oo-ooo  lbs. 

Two-thirds  weight  of  car  body 12,000  lbs. 

112,000  lbs. 
Add  50  per  cent 56,000  lbs. 

Final  distributed  load 168,000  lbs. 

In  this  car  having  no  centersills  the  WHOLE  load  must 
be  carried  on  the  SIDE  GIRDERS,  giving  84,000  lbs.  for  each 
girder. 

Maximum  moment  for  one  girder  equals  3,530,000  inch  lbs. 

For  one  side  girder  counting  6  inches  of  the  outstanding 
floor  plate  as  acting  with  the  girder  S.  equals  320  for  the  top 
portion  and  361  for  the  bottom. 

3.530,000  divided  by  320  equals  11.050  lbs.,  extreme  top 
fiber  stress. 

3.530,000  divided  by  361  equals  9,800  lbs.,  extreme  bottom 
fiber  stress. 

In  this  car  we  have  the  same  conditions  of  floor  plate  for 
transmission  of  the  buffing  stresses  to  the  car  sides,  as  in 
the  other  two  cars.  With  a  buffing  force  of  300,000  lbs.  on 
the  couplers,  there  is  a  maximum  compression  in  lower  flange 

of  side  girders  of 10,900  lbs.  per  square  inch. 

Tension  stress  due  to  dead  weight 

Qf  (^ar  740  lbs.  per  square  inch. 

Resultant  stress  with  car  empty.  .10.160  lbs.  per  square  inch. 

WITH  BOTH  BUFFING  AND  VERTICAL  LOAD 
Compression .  10.900  lbs.  per  square  inch  from  bufifing. 
Tension 9,800  lbs.  per  square  inch  from  vertical  load. 

1,100  lbs.  per  square  inch  equals  resultant  stress. 


io8 
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From  the  preceding-  table  of  comparative  stresses  the 
following'  conclusions  may  be  drawn  : 

1st.  The  Philadelphia  &  Reading  Car,  built  for  a  coal 
road,  will  only  hold  about  75  per  cent,  of  its  marked  capacity 
in  coal,  and  when  loaded  to  its  marked  capacity  shows  exces- 
sive stresses. 

2d.  The  Penna.  R.  R.  Car  was  evidently  conscientiously 
built  for  heavy  and  roug^h  service.  The  stresses  from^  the  load 
all  indicate  ability  to  survive  the  work,  but,  with  the  center- 
sills  weig-hing-  almost  as  much  as  both  side  girders,  carrying 
only  about  one-eig^hth  of  the  vertical  load  and  little  or  no  buff- 
ing load,  what  is  it  there  for? 

3d.  The  Summers  Car,  having  no  centersills  and  weigh- 
ing 5,000  lbs.  less  than  the  Penna.  Car,  is  capable  of  resisting 
the  same  loads  vertical  and  horizontal,  with  a  lower  fiber 
stress  in  the  critical  material  and  a  greater  percentage  of  rev- 
enue freight  to  total  weight. 
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President :  We  have  with  us  this  evening  Mr.  A.  B.  Bellows, 
Vice  Chairman  and  Manager  of  the  Pittsburgh  Testing  Labor- 
rti.'-y,  Limited,  and  he  has  kindly  consented  to  discuss  Lh:S 
(|  ••  Ni  i'jn  for  uir^. 

Mr.  A.  B.  Bellows:  Mr.  President  and  Gentlemen:  I 
lia\e  read  "\\'ith  great  interest  Mr.  Summers'  paper. 

I  think  it  would  have  been  onh^  fair  and  more  interesting 
to  have  stated  the  actual  specifications  under  which  the  Phila- 
delphia &  Reading  and  the  Pennsylvania  Railroad  cars  were 
designed  and  built,  and  the  service  for  which  they  were  in- 
tended, rather  than  to  have  made  arbitrary  assumptions.  I 
think  I  ?na)l  be  able  to  show  that  the  strains  which  Mr.  .Sum- 
mers has  given  for  the  Philadelphia  &  Reading  car  are  not 
correct,  nor  arc  they  the  strains  that  actually  occur  under 
proper  assumption  of  loading. 

The  car  was  not  designed  as  an  out  and  out  coal  car,  as 
the  depth  of  the  sides  clearly  indicate,  but  as  a  general  utility 
car,  capable  of  carrying  pig  iron,  limestone  or  other  loads, 
which  are  as  a  rule  piled  over  or  in  the  vicinity  of  each  body 
bolster.  Moreover,  when  it  does  carry  coal,  it  is  hard  coal, 
which  w^eighs  about  15  per  cent,  more  than  the  soft  coal  of 
this  district. 

Mr.  Summers  assumes  a  uniform  load  of  100,000  pounds 
between  the  body  bolsters,  but  has  not  any  load  between  them 
and  the  ends  of  the  car.     (See  Figure  5.) 
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This  is  very  unusual,  as  it  is  customary  to  figure  110,000 
pounds  (marked  capacity  plus  shipper's  10  per  cent, 
excess),  as  being  uniformly  distributed  from  one  end 
of  the  car  to  the  other.  (See  Figure  6.)  In  fact, 
if     the     load     is     to     be     coal     it     will     have     to     be     dis- 
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tributed  in  this  manner.  In  case  of  the  Pennsylvania's 
car  I  think  that  has  been  figured  for  a  uniform  load  from  end 
to  end  of  125,000,  which  gives  about  85,000  between  the  bol- 
sters instead  of  100,000,  as  given  in  Mr.  Summers'  paper.  In 
practice  it  is  not  customary  to  put  the  entire  load  in  the  center 
of  the  car,  and  a  railroad  company  would  undoubtedly  refuse 
to  take  a  car  loaded  in  this  manner. 
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Fig.  6. 


In  the  case  of  figure  2,  there  is  a  negative  bending  mo- 
ment, caused  by  the  load  between  the  body  bolsters,  B,  and  the 
ends  of  the  car,  A.  Mr.  Summers  does  not  figure  or  mention 
this  moment. 

c  _.    c 


Fig.  7 

Note. — Curves  in  Fig.  7  are  merely  conventi(Dnal. 

This  can  be  better  shown  by  a  sketch.  (See  Figure  7.) 
AC  is  a  parabola  and  ABC  represents  the  negative  bending 
moment  at  B.  The  parabola  DED  represents  the  bending 
moment  if  100,000  pounds  was  between'  the  body  bolsters,  while 
the  curve  CDEDC  represents  the  bending  moment  if  the  nega- 
tive bending  is  taken  into  account.  In  other  words,  the  load 
between  the  body  bolsters  and  the  ends  of  the  car  reduces  the 
effect  of  the  load  in  the  center  of  the  car.  In  the  case  of  the 
Philadelphia  &  Reading  car  this  is  quite  an  item. 
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The  specifications  for  this  car  call  for  a  maximum  strain 
of  14.000  pounds  per  square  inch,  but  no  allowance  is  made 
for  impact.  Under  these  conditions  the  maximum  strain  in 
center  sill  is  13,840  pounds  tension  in  bottom  flange.  The 
compression  is  7,780  poimds  in  the  bottom  flange.  The  Cam- 
bria Steel  Company,  builders  of  this  car,  figure,  as  a  rule,  25 
per  cent,  impact  on  sills,  when  it  is  left  to  them.  If  we  add 
25  per  cent,  impact  in  the  above  case,  as  I  consider  50  per  cent 
excessive,  and  take  into  account  the  negative  bending  mo- 
ment, we  have  as  the  maximum  tension  17,300  pounds,  and  as 
the  maximum  compression  9,730  pounds.  This  is  considering 
the  vertical  load  of  the  car  without  any  buffing  strains. 
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One  of  the  peculiar  things  about  the  center  sill  of  the 
Philadelphia  &  Reading  car  is  that  the  section  consists  of  two 
channels  with  the  floor  plate  on  each  side  and  a  cover  plate 
on  the  top.  (See  Figure  8.)  This  is  an  unsymmetrical  sec- 
tion, and  while  the  geometrical  center  of  the  channels  is  the 
line  C-C,  the  center  of  gravity  is  the  line  CG-CG,  2.45  inches 
above  C-C.  The  buffing  strain  is  along  the  center  line  of  the 
coupler,  which  is  2  feet  loi/o  inches  from  the  top  of  the  rail, 
and  this  strain  comes  on  the  center  sill  below  the  center  of 
gravity  CG-CG  or  at  CB-CB,  31/0  inches  below.  In  other 
words,  there  is  an  eccentricity  of  about  3.5  inches  that  tends 
to  bend  the  center  sill  in  a  curve  or  to  produce  a  tension  in 
the  top  flange.  And  in  the  case  of  the  car  empty  and  a  buffing 
strain  of  300,000  pounds,  neglecting  the  dead  weight  of  the 
car,  there  is  a  tension  of  507  pounds,  theoretically,  at  the  cen- 
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ter.  Taking-  the  dead  vvcit^ht  of  the  car  into  consideration 
would  just  about  equalize  the  strains.  Takino^  the  car  loaded, 
this  eccentricity  aiuounling  to  as  much  as  shown,  reduces  the 
strains  in  the  center  sill  very  materially  and  makes  a  very 
much  better  case  than  to  have  added  a  heavy  plate  at  the  bot- 
tom of  these  channels,  as  that  would  have  lowered  the  center 
of  gravity  and  reduced  this  eccentricity  so  that  this  negative 
strain  would  have  been  much  less  and  you  would  have  had 
jless  to  deduct  from  the  bending  moment  due  to  the  vertical 
load.  I'he  stresses  due  to  combined  vertical  load  and  buffing 
(direct  thrust  and  from  moment)  in  the  center  sills  of  the 
Philadelphia  &  Reading  car  are: 

Top  flange,  9,223  ll)s.,  including  25  per  cent,  impact. 

Bottom  flange,  12,258  lbs.,  including  25  per  cent,  impact. 

It  will,  therefore,  be  seen  at  once  that  Mr.  Summers  has 
only  figured  the  direct  thrust  due  to  buffing,  but  has  over- 
looked the  more  important  strains  due  to  the  eccentricity  of 
the  center  sill. 

With  the  Philadelphia  &  Reading  car  loaded  the  buffing 
strains  reduce  the  strains  due  to  vertical  load;  therefore,  the 
large  faced  type  in  Mr.  Summers'  paper  condemning  the  cen- 
ter sills  of  this  car  is  wholly  uncalled  for.  The  center  sill  is 
all  right. 

In  the  case  of  deflection  I  do  not  see  that  Mr.  Summers 
has  made  any  allowance  for  deflection  of  the  body  bolsters. 
These  are  apt  to  deflect  a  little,  and  if  they  do,  naturally  they 
lower  the  side  sills,  and  that  of  course  eases  up  on  the  floor 
beam  connections.  Also,  no  account  is  taken  of  the  negative 
deflection  of  the  center  sills,  due  to  the  load  between  the 
body  bolsters  and  the  ends  of  the  car.  This  reduces  the  actual 
deflection  of  the  center  sill  and  the  deflection  of  the  body  bol- 
sters increase  the  deflection  of  the  side  girders,  so  that  Mr. 
Summers'  figures  need  changing.  Any  way,  this  question  of 
deflection  is  given  undue  importance,  in  view  of  the  above. 
Of  course,  Mr.  Summers  says  that  these  cars  are  merely  to 
represent  types,  but  as  he  has  taken  the  exact  dimensions  and 
figured  exact  strains,  T  think  it  only  fair  to  have  it  implied  in 
the  paper  that  the  manufacturer  has  worked  on  wrong  lines. 

I  notice  in  Mr.  Summers'  car  that  he  does  not  show  any 
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doors.  I  suppose  that  this  may  be  an  error  or  rather  an 
omission  in  the  drawing.  If  doors  are  added,  of  course,  there 
are  door  frames,  doors,  chains,  winding  shafts,  pawls  and  other 
things  to  increase  the  weight  of  the  car.  I  also  notice  in  his 
car  that  he  has  not  any  end  sills.  To  be  sure  that  docs  not  add 
anything  to  the  capacity  of  the  car,  but  it  does  to  the  weight. 
The  Philadelphia  &  Reading  car  has  doors,  as  well  as  a  9-inch 
end  sill.  Therefore,  the  comparison  of  the  dead  weight  of 
the  cars  is  hardly  fair  unless  you  add  the  weight  of  these  items 
to  the  Summers  car  and  then  the  ratio  of  paying  load  of  coal 
to  total  weight  needs  changing,  and  the  percentage  then  will 
be  nothing  remarkable.  The  weight  of  Mr.  Summers'  car 
seems  misleading. 

I  would  like  to  have  Mr.  Summers  enlighten  us  later  what 
he  proposed  to  do  in  case  he  desires  to  adapt  his  car  to  a  twin 
hopper  bottom  gondola.  They  seem  to  be  a  very  popular 
type  and  very  useful  as  a  general  utility  car.  He  would  have 
to  have  two  Hanged  sections  between  his  hoppers  in  order  to 
hold  his  hopper  plates,  and  to  provide  protection  for  his  chains, 
carrier  pulley,  winding  drum  and  shaft.  These  tiange  sec- 
tions would  have  to  be  supported  at  their  ends  by  one  of  the 
cross-floor  beams,  and  as  the  load  would  be  very  great,  the 
9-inch  I-beams  would  not  be  strong  enough,  and  it  would 
save  much  weight  to  lengthen  these  flange  sections  a  few  feet 
and  connect  them  with  the  body  bolsters.  You  then  have  a 
center  sill.  Therefore,  the  condition  of  this  type  of  car  cannot 
be  met  without  a  center  sill. 

The  splice  through  the  center  of  the  Summers  car  I  think 
is  rather  an  unnecessary  thing,  except  for  ease  in  handling  the 
plates,  in  forming  the  top  flange.  I  do  not  believe  the  top 
flange  good  practice  from  any  standpoint.  I  think  that  service 
will  eventually  show  that  while  theoretically  correct,  in  case 
of  its  being  damaged  in  a  wreck  it  cannot  be  repaired  except 
at  great  cost  to  the  shop  where  it  was  built.  The  Pressed 
Steel  Car  Company  in  its  early  days  formed  the  top  flange 
of  the  sides  of  its  cars  by  flanging  the  side  sheets.  I  notice 
now  that  they  put  on  an  angle,  which  can  be  straightened  if  it 
becomes  bent  in  punching,  while  repairs  can  be  very  easily 
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made  in  case  of  any  damage  to  the  top  flange  caused  by  a 
wreck. 

The  shop  cost  of  Mr.  Summers  car,  as  estimated,  would 
be  very  excessive  as  compared  to  the  costs  of  the  other  cars, 
and  it  could  not  compete  with  them.  I  also  notice  that  the 
stakes  are  on  the  inside  of  the  car.  This  permits  a  wider  stake 
without  extending  the  width  of  the  car,  but  it  cuts  down  the 
capacity  of  the  car  for  lumber  or  loads  of  that  kind  and  makes 
projections  which  are  bad  in  shoveling  coal  out  of  the  car. 

It  is  interesting  to  notice  that  the  floor  of  the  Summers 
car  is  of  uniform  strength,  with  the  exception  of  two  light 
cross  beams  from  the  body  bolsters.  The  9-inch  I-beams  are 
sufficient  for  21,000  pounds,  with  a  fibre  strain  of  16,000  pounds 
or  a  concentrated  load  of  about  10,500  pounds  or  5.25  tons. 
So  that  if  5.25  tons  were  put  on  the  center  of  one  of  these 
beams  it  would  have  its  maximum  load.  And  such  will  be  the 
case  if  the  car  has  to  carry  billets  or  similar  heavy  concentrated 
loads.  The  floor  is  not  able  to  transmit  the  full  strength  of 
the  girders  in  case  of  concentrated  loads. 

Mr.  Summers  speaks  of  the  floor  being  able  to  transmit 
buffing  strains.  The  thickness  of  the  floor  plate  is  14  inch,  and 
the  width  of  the  shortest  panel  3  feet  4  inches,  or  40  inches. 
The  ratio,  therefore,  is  14  to  40  or  i  to  160.  Any  structural 
engineer  knows  that,  roughly  speaking,  i  to  40  is  the  limit. 
Of  course  the  plate  is  fastened  by  rivets  on  all  four  edges  to 
the  car,  and  it  is  therefore  a  little  better  case,  but  still  a  weak 
proposition.  But  it  is  hardly  good  practice,  I  think,  to  expect 
a  1/4  iiich  plate  of  that  size  to  transmit  very  much  strain  with- 
out danger  of  buckling. 

Another  objection  to  the  Summers  car,  I  think,  is  the 
wide  and  long  bays  unsupported  between  the  9-inch  I-beams. 
It  looks  as  though  the}^  ought  to  have  the  support  of  good, 
healthy  center  sills.  The  Philadelphia  &  Reading  car  was  evi- 
dently taken  ofl:'  of  an  old  print.  The  section  shown  is  not  the 
actual  drawing  on  which  the  cars  were  built.  The  space  be- 
tween the  center  sill  channels  is  10  inches  instead  of  8,  and 
the  top  plate  is  quite  a  little  wider  than  is  shown  here  in  the 
paper.    This  increases  the  section  modulus  slightly. 
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There  is  one  point  which  Air.  Summers  appears  to  have 
overlooked  in  connection  with  buffing  strains  in  his  car.  He 
evidently  has  not  figured  the  strains  from  buffing  when  his 
car  is  empty.  The  center  of  gravity  of  the  side  girders  is  26.4 
inches  above  the  center  line  of  the  buffing  strains,  that  is,  an 
eccentricity  of  26.4  inches.  This  produces  a  heavy  strain. 
Taking  the  buffing  on  the  side  girder  as  150.000  pounds,  we 
get  a  stram  of  22,210  pounds  in  compression  in  the  lower  flange 
of  the  side  girder.  A  better  case,  of  course,  is  where  the  car 
is  loaded,  because  then  there  is  a  tension  to  ofifset  this  com- 
pression, due  to  the  vertical  load  in  the  car.  Now,  this  sup- 
position is  made  that  the  buffing  strain  is  exactly  divided,  150,- 
000  pounds  on  each  side.  I  doubt  very  much  whether  a  car 
could  be  constructed  so  accurately  that  you  would  not  get 
more  than  150,000  on  one  side.  It  is  plain  that  the  buffing 
strain  coming  below  has  to  be  transmitted  up  through  the 
center  of  gravity.  Tliis  is  a  point  which  structural  engineers 
never  overlook. 

Take  the  case  of  a  bridge  member  shaped  of  two  chan- 
nels wdth  a  plate  across  the  top  and  latticed  on  the  bottom 
with  the  center  of  gravity  some  two  inches  above  the  center  of 
the  channels.  Members  like  this  have  been  tested  at  the  Key- 
stone Bridge  Company.  Two  members  built  just  alike,  one 
with  a  pin  in  the  center  of  the  section  and  one  with  a  pin  in 
the  center  of  gravity,  gave  vastly  different  results.  One 
showed  26,000  and  some  odd  hundred  pounds  when  the  pin 
was  m  the  center  of  gravity,  but  when  the  pin  w^as  in  the  center 
of  the  section  some  two  inches  below  the  center  of  gravity  it 
only  gave  17,000  pounds.  This  shows  the  necessity  of  putting 
the  pin  in  the  center  of  gravity.  Now  we  have  the  reverse  here 
due  to  the  effect  of  the  vertical  load.  The  center  of  gravity 
helps  you  out  w'hen  your  buffing  strains  come  below  it,  as 
in  the  Philadelphia  &  Reading  car. 

Now,  in  the  case  of  the  fish-bellied  sill  of  the  Pennsylvania 
car,  the  center  of  gravity  comes  approximately  four  inches 
below  the  buffing  strain.  That  tends  to  increase  the  tension 
on  the  bottom  flange  of  the  sill,  and  to  give  high  strains.  In 
other  w^ords,  it  is  a  negative  bending  moment  in  the  Philadel- 
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phia  &  Reading  car,  while  in  the  Pennsylvania  car  it  is  posi- 
tive moment,  giving  strains  to  be  added  to  the  direct  thrust 
and  to  the  strains  from  the  vertical  load.  This  point  to  date 
seems  to  have  been  overlooked  by  most  car  designers.  It  is 
my  private  opinion  that  the  Summers  car  will  have  a  tendency 
to  buckle  the  floor  and  spread  the  sides  if  it  is  loaded  with 
25  tons  of  ore  over  each  bolster,  with  no  load  at  center  of  the 
car  and  should  get  a  good  sized  "bump." 

President:  We  are  very  fortunate  in  having  with  us  Mr. 
L.  A.  Shepard,  mechanical  engineer  from  New  York,  and  I 
hope  Mr.  Shepard  will  find  it  convenient  to  make  us  a  few 
remarks. 

Mr.  L.  A.  Shepard :  Please  note  carefully  the  two  dia- 
grams representing  the  underframe  of  cars,  one  without  a 
continuous  draft,  the  other  with  continuous  draft.  With  a 
strain  of  380,000  poinids  on  draft  rigging  you  can  draw  your 
own  conclusions  as  to  which  is  the  proper  construction. 


380,000* 

Figs.  9  and  10. 
What  do  we  require  for  a  practical  car  to  haul  the  heavy 
loads  of  this  day,  and  resist  the  excessive  buffing  and  pulling 
strains.  Principall}'  a  continuous  draft.  The  center  sills  alone 
provide  this,  and  around  them  we  build  the  car.  In  the  dia- 
gram. Fig.  II,  there  are  two  center  sills  made  of  commercial 
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structural  steel  channels,  and  it  is  ol)Yi(jus  to  all  that  structural 
steel  is  employed  in  the  car  throughout.  Although  400  out 
of  the  first  order  of  1,000  cars  built  l)y  the  Schoen  Pressed  Steel 
Car  Company  were  constructed  of  structural  steel,  until  re- 
cently the  structural  steel  car  has  been  dormant.  lUit  now  it 
is  evident  that  the  car  built  of  structural  steel  is  the  coming 
car,  and  the  car  that  will  be  most  extensively  used  in  the  future. 
T  need  only  cite  the  conclusions  reached  by  the  road  which 
has  purchased  the  largest  number  of  steel  cars  since  the  in- 
ception of  the  industry  in  this  country.  The  limit  of  the 
pressed  steel  shape  for  sills  for  long  s])ans,  or  concentrated 
loads,  has  been  reached,  and  we  see  them  reinforcing  the  bot- 
tom flange  of  the  sills  with  angles  and  the  top  flanges  with 
cover  plates.  And  in  this  connection  I  would  like  to  quote 
an  authority,  Mr.  W.  H.  Marshall,  of  the  L.  S.  &  M.  S.  Ry.  Co., 
who  says  in  regard  to  some  tests  made  to  determine  strains  on 
draft  gear: 

"There  is  one  fact  standing  out  prominently  in  the  re- 
sults of  the  tests,  which  is  that  the  most  ordinary  movement  m 
coupling  up  engines  and  cars,  even  if  performed  with  care, 
results  in  heavy  buffing  shocks.  An  engine  coupling  on  to  its 
train  gives  stresses  ranging  from  65,000  to  over  142,000 
pounds ;  a  switch  engine  coupling  onto  the  dynamometer  car 
standing-  alone  gives  a  stress  of  103,673  pounds;  when  a  string 
of  loads  was  behind  the  car  a  switch  engine  coupling  on  gave 
a  shock  of  199,482  pounds ;  and  thirty  loaded  cars  moving  at 
aljout  six  and  one-half  miles  per  hour  and  coupling  onto  ten 
loads,  with  brakes  set,  gave  a  shock  of  376,492  pounds. 
Upon  arrival  at  West  Seneca,  after  the  completion  of  a  certain 
trip,  the  train  was  placed  on  the  receiving  track  in  the  poling 
yard,  and  the  dynamometer  car  being  on  the  head  end,  the 
first  operation  was  to  pole  it  onto  a  track  that  was  supposed 
to  be  clear.  There  was,  however,  a  loaded  60,000-pound  fur- 
niture car  standing  on  the  track,  and  the  dynamo- 
meter car  struck  it  at  a  speed  of  thirteen  and  one- 
half  miles  an  hour.  The  apparatus  in  the  car  recorded 
381,704  pounds,  which  was  its  limit.  What  the  actual  shock 
was  cannot  be  told.  A  coupler  was  broken  and  some  slight 
additional  damage  was  done.  The  car  was  new,  which  doubt- 
less explains  the  small  damage  done. 
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Figure  12. 
From  the  general  results  of  the  tests  it  is  believed  that 
the  tensile  strains  in  draft  gears  with  careful  handling  will 
frequently  reach  50,000  pounds,  with  ordinary  handling  80,- 
000  pounds,  and  with  decidedly  rough  handling  fully  100,000 
pounds,  while  the  buffing  strains  can  be  placed  at  100,000,  150,- 
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000  and  from  200,000  to  300,000  pounds,  respectively.  In  ex- 
treme cases  the  buffing  strains  will  go  considerably  above  the 
last-named  figure.  It  will  undoubtedly  require  more  exten- 
sive tests  to  determine  whether  these  figures  need  modifica- 
tion, but  it  is  evident  that  the  tests  give  us  a  more  definite 
idea  of  the  strains  which  draft  gears  and  sills  must  stand  than 
we  have  been  able  to  obtain  heretofore. 

We  think  the  figures  show  the  necessity  of  something 
better  and  more  efifectiA'-e  than  the  spring  draft  gear  so  com- 
monly used.  It  would  be  reasonable,  in  view  of  the  above  fig- 
ures, to  require  draft  gears  and  underframes  to  be  capable  of 
withstanding  tensile  strains  of  150.000  pounds,  and  bufifing 
strains  of  500,000  pounds,  and  it  is  evident  that  the  present 
spring  resistance  is  inadequate.  Whatever  one  may  think  of 
the  details  of  the  various  friction  draft  gears,  it  must  be  evi- 
dent that  in  the  character  and  amount  of  resistance  they  are 
superior  to  the  spring  gears." 

(Western  Ry,  Club,  May  20,  1902.) 

Next  we  require  some  means  of  transferring  the  load  of 
the  car  to  the  trucks,  and  for  this  purpose  we  construct  body 
bolsters.  You  will  note  that  this  bolster  is  made  up  of  chan- 
nels and  plates  surrounding  the  center  sills,  and  each  bolster 
is  capalile  of  carrying  one-half  the  total  load  at  its  ends.  We 
now  require  a  body  in  which  the  load  can  be  confined.  We 
have  a  deep  plate  which  has  sufficient  strength  in  itself  to 
carry  the  load  on  account  of  its  depth,  and  only  require  angles 
and  fianges  to  provide  lateral  stiffness  against  buckling. 
Hence  we  do  not  require  side  sills,  in  fact  they  are  superfluous. 
The  bridge-like  structure  is  well  able  to  care  for  all  endwise 
shocks  on  the  body.  It  is  supported  from  the  ends  of  the  body 
bolster  through  a  channel  strut.  Again  in  order  tp  provide 
lateral  stiffness  a  top  cover  plate  is  riveted  to  the  bolster  chan- 
nels and  to  the  floor  support  angle.  In  this  way  the  bolster 
is  given  a  very  large  factor  of  safety — commensurate  with  its 
importance  as  a  vital  portion  of  the  car.  The  sides  are  built  in 
sections  in  order  to  facilitate  repairs.  A  to  B  is  one  section, 
B  to  C  another,  C  to  D-D  to  E-E  to  F,  etc.  The  top  chord 
alone  being  continuous. 
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The  short  side  brace  from  end  sill  to  l:)ody  bolster  will 
appeal  to  you,  when  you  realize  that  you  have  but  a  short  chan- 
nel to  straighten  in  case  of  injury  in  a  wreck,  instead  of  a  long 
side  sill  and  injury  to  the  sides  of  the  car.  ^^'ith  this  side  brace 
and  the  diagonal  brace  shown,  the  corner  of  the  car  is  well 
protected.  The  ends  of  the  car  are  connected  to  the  end  sill 
by  angles. 

Gentlemen,  I  thank  you  for  your  kind  attention. 

President:  Yir.  A.  Stucki,  formerly  mechanical  engineer 
of  the  Pressed  Steel  Car  Company,  is  here  this  evening,  and 
we  should  like  to  hear  from  him  upon  this  subject. 

Mr.  A.  Stucki :  Gentlemen  :  I  hardly  think  there  is  very 
much  for  me  to  say  after  you  have  heard  ^Ir.  Summers,  ^Ir. 
Bellows  and  Air.  Shepard.  However,  several  points  have  not 
been  touched  yet,  and  a  few  remarks  on  same  may  be  of  in- 
terest. In  a  general  way  I  agree  with  Mr.  Summers  in  his 
remarks  on  steel  cars,  but  I  do  not  agree  with  him  as  to  the 
relative  strength  of  the  cars  and  the  methods  of  getting  at 
strains  and  stresses.  Neither  can  I,  like  the  other  two  gentle- 
men, take  his  point  of  view  on  the  main  issue  to-night,  i.  e., 
leaving  off  the  center  sills. 

I  am  not  very  familiar  with  the  P.  &  R.  car ;  but  I  am 
quite  familiar  with  the  G.  S.  car,  for  the  Pressed  Steel  Car 
Company  built  it  while  I  was  with  them.  Following  Mr.  Bel- 
lows' suggestions,  I  would  say  that,  since  100,000-pound  cars 
are  subject  to  a  load  of  110,000  pounds,  Ave  certainly  should 
take  this  load  into  consideration  whenever  calculating  stresses  ; 
and,  as  I  have  never  seen  a  load  of  100,000  pounds  uniformly 
distributed  between  bolsters,  we  should  figure  on  a  uniformly 
distributed  load  from  end  to  end  and  adapt  a  factor  of  safety 
accordingly.  By  this  means  we  will  be  able  to  take  care  of 
the  effect,  due  to  different  length  of  overhang. 

Right  here,  gentlemen,  I  may  say,  that  it  would  be  a  great 
assistance  to  the  car  builders  if  the  railroads  would  adopt 
more  uniform  conditions,  for  which  the  cars  have  to  l^e  built. 
I  have  mostly  reference  to  flat  cars  and  gondola  cars,  as  we 
know  pretty  well  how  the  other  kinds  of  cars  are  loaded.  This 
would  enable  the  manufacturer  to  build  a  car  at  a  minimum 
cost  and  still  amply  strong  enough  for  the  purpose.    Railroad 
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companies  would  get  the  benefit  of  this  reduction  in  cost.  Be- 
sides this  they  would  not  need  to  haul  so  much  dead  weight 
around  the  country. 

I  will  not  sa)'-  anything  about  the  P.  &  R.  car,  as  Mr.  Bel- 
lows has  covered  the  ground  very  thoroughly,  and  more  in 
detail  than  what  T  would  have  been  able  to  do.  As  to  the  G, 
S.  car  1  may  simply  add  that  I  have  found  the  stresses  to  run 
quite  a  little  below  those  mentioned  in  the  advance  copy. 
However,  one  item,  and  a  ver}^  important  one,  has  been  left 
out  of  the  comparison.  I  mean  the  floor ;  and  it  is  very  ma- 
terial to  know  what  this  floor  has  to  do  in  the  G.  S.  and  what 
it  has  to  do  in  the  Sunimers  car.  It  is  self-evident,  as  the  au- 
thor states  in  his  paper,  that  the  floor  can  be  considered  as  a 
beam  with  a  web  formed  of  the  y^-inch  floor  plate.  But  the 
horizontal  forces  not  being  transmitted  through  the  center  of 
the  car  beyond  io8  inches  from  the  end  sill,  the  depth  of  the 
girder  is  naturally  limited  by  this  figure,  and  the  length  of 
the  girder  is  equal  to  the  width  of  the  car.  If  we  figure  the 
strain  on  such  a  girder,  we  will  have  to  take  the  buckling  into 
consideration,  just  as  Mr.  Bellows  has  said  before.  We  will 
also  find  that  a  girder  with  a  plate  unsupported  for  54  inches, 
as  is  the  case  in  the  Summers  car,  the  maximum  shearing 
stress  in  that  web  dare  not  exceed  700  pounds ;  and  multiplying 
this  700  pounds  by  the  total  area  of  the  web,  which  is  29  square 
inches,  will  give  you  a  force  of  20,300  pounds  per  side,  or  40,- 
600  in  all  per  car  as  the  total  end  shock  which  the  car  can 
safely  take  without  danger  of  buckling  the  w^eb. 

In  the  G.  S.  car  you  will  find  conditions  much  different. 
Just  back  of  the  end  sills  the  draft  sills  and  the  floor  for  a 
width  of  about  33  inches  form  a  solid  column,  which  takes 
the  whole  end  shock.  Then  a  small  part  of  this  shock  is  trans- 
mitted to  the  side  sill  by  the  floor ;  but,  since  the  maximum 
shearing  strain  for  a  plate  girder  with  a  web  unsupported  for 
34  inches  is  not  to  exceed  1,200  pounds  per  square  inch,  in 
order  to  be  safe  against  buckling,  this  part  transmitted  is  very 
small.  In  the  second  panel,  directly  back  of  the  body  bolster, 
we  have  that  much  less  of  an  end  shock  on  the  center  sill  and 
another  small  portion  is  again  transmitted  from  the  center  to 
the  side  sill ;  and  continuing  this  way,  panel  after  panel,  we 
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finally  get  a  uniform  stress  in  tlic  side  sills  as  well  as  in  the 
center  sill  without  Inicklinc^  the  floor.  This  is  the  main  dif- 
ference between  the  two  cars,  and  g^oes  to  show  that  a  center 
sill  is  very  essential.  It  forms  a  back  bone  to  the  car,  and  if 
that  back  bone  is  gone  the  strength  is  partly  gone,  too. 

A  friend  of  mine  this  evening,  who  is  not  a  mechanical 
engineer,  just  mentioned  to  me  that  this  car  reminded  him 
somewhat  of  a  house  without  foundation.  "Of  course,"  he 
said,  "this  comparison  is  rather  forced,  but  I  think  it  indicates 
the  opinion  of  many  railroad  men."  I  have  mentioned  here 
very  severe  figures,  but  you  will  agree  with  me  that  they  are 
corroborated  by  actual  every-day  experience.  Let  us  stand  on 
the  bridge  of  a  large  classification  yard  and  watch  the  bumps 
and  shocks  and  strains  these  cars  will  have  to  undergo,  and 

I  think  you  will  agree  with  me  that  a  ^/4"i'''ch  sheet  unsupport- 
ed and  beside  that  already  taxed  to  a  maximum  by  the  load, 
can  not  take  that  punishment.  Again,  if  you  visit  the  repair 
shops  and  watch  the  cars  coming  in  with  bumped-in  end  sills, 
buckled  draft  sills  and  distorted  diagonals,  I  think  this  will 
substantiate  what  I  said  a  moment  ago. 

As  to  the  weiglit  I  agree  fully  with  Air.  Bellows.  It  is 
true  Mr.  Summers  has  left  oft  the  center  sill  between  the  body 
bolsters,  which  means  an  average  cross  sectional  area  of  about 

II  square  inches.  That  is  what  it  amounts  to  in  the  G.  S. 
car.  In  the  sides  we  have  an  effective  cross  section  area  of 
about  eight  square  inches,  which  makes  a  total  of  38  square 
inches  per  car.  In  the  author's  car  we  have  apparently  27.5 
inches  of  effective  material,  judging  from  his  figure,  10,900,  as 
compressive  stress  in  the  side  girders  when  resisting  300,000 
pounds  of  end  shocks.  That  means  that  the  G.  S.  car  has  an 
excess  of  10.5  square  inches  for  a  length  of  30  feet,  which 
makes,  if  you  figure  it  out,  approximately,  1,000  pounds.  But 
there  is  a  big  question  in  my  mind  whether  this  weight  is 
really  saved.  The  load  will  now  have  to  be  carried  from  the 
center  of  the  car  to  the  sides,  necessitating  heavier  floor  sup- 
ports. Mr.  Summers  uses  Q-inch  I-beams.  The  G.  S.  car  uses 
only  light  channels,  about  7  inches  deep,  made  of  i/4-inch  ma- 
terial;  and  I  full}-  agree  with  Air.  Bellows  that,  in  some  cases, 
even  these  I  beams  would  not  be  strong  enough.     Then  the 
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load  has  to  be  transmitted  back  from  the  sides  through  the 
body  bolster  to  the  center  plate,  which  means  that  the  body 
bolster  has  to  be  very  much  stronger  on  the  Summers  car  than 
on  the  G.  S.  car ;  and  it  is  questionable  whether  there  is  any 
saving  in  this  respect.  There  are  5,000  pounds  mentioned 
as  being  saved  in  the  Summers  car  in  all ;  but,  as  I  do  not 
know  of  a  single  detail  in  the  G.  S.  car  that  could  be  lightened 
up  without  decreasing  the  strength  also,  I  am  inclined  to 
think  that  lightness  has  been  attained  by  decreasing  the 
strength  proportionately. 

A  great  disadvantage  exists  in  the  Summers  car  on  ac- 
count of  the  large  and  unsupported  floor  panels.  The  largest 
one,  I  think,  is  on  the  corner,  amounting  to  46  by  54  inches, 
which,  with  a  maximum  load  on  it,  will  mean  a  fiber  stress 
of  21,000  pounds,  figuring  the  floor  as  being  rigidly  held  all 
around  its  edges.  In  the  G.  S.  car  we  have  altogether  smaller 
panels,  being  about  46  by  36  inches,  corresponding  with  a 
fiber  stress  of  14,320  pounds  per  square  inch.  In  the  Sum- 
mers car,  as  mentioned  before,  the  panels  between  the  body 
bolsters  extend  from  side  to  side  of  the  car,  with  an  unsup- 
ported floor  area  of  115  by  34  inches,  which  means  a  fiber 
strain  of  19,500  pounds  per  squ.are  inch  under  maximum  load, 
while  if  center  sills  had  been  used  these  panels  would  have 
been  shortened  and  the  fiber  stresses  per  square  inch  reduced 
to  14,000  pounds.     Quite  an  item. 

We  dare  not  forget  that,  by  the  use  of  a  center  sill,  a 
portion  of  the  floor,  a  strip  about  33  inches  wide,  is  stiffened 
by  the  center  sills,  thereby  forming  a  solid  column,  able  to 
take  straight  compression.  In  the  design  of  Mr.  Summers 
this  material  has  been  lost  completely  in  this  respect  and,  as 
mentioned  by  Air.  Bellows,  the  floor  would  sag  and  would  not 
be  able  to  take  any  of  this  end  shock. 

The  percentage  of  paying  load  is  stated  as  70.2  against 
74.7  in  favor  of  the  Summers  car.  I  do  not  think  the  com- 
parison is  a  fair  one,  because  about  91,000  pounds  of  load  have 
been  taken  into  consideration  for  the  G.  S.  car,  while  it  is  able 
to  carry  100,000  pounds  and  more ;  and  therefore,  in  order  to 
get  at  a  fair  comparison,  I  think  the  same  load,  as  well  as  the 
same  cubical  volume,  should  be  used  in  all  cases.     By  the  way, 
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I  may  also  state  that  the  Pressed  Steel  Car  Co.  has  built  a 
great  many  cars  of  a  similar  type,  with  the  same  cubical  ca- 
pacity as  the  Summers  car,  and  with  a  weight  low  enough 
to  bring  the  percentage  of  paying  load  up  to  74.6  per  cent.  I 
figured  out  one  particular  case,  and  I  know  that  several  other 
designs  of  that  company  are  equally  as  economical.  All  those 
cars  have  center  sills. 

The  Summers  car,  as  a  whole,  undoubtedly  is  all  right 
if  the  end  shocks  are  not  excessive,  as  explained  above ;  if 
the  floors  are  kept  straight,  if  the  sides  are  not  bulged  at  the 
top  or  crushed  in  at  the  bottom,  and  if  everything  is  straight 
and  in  line,  as  we  expect  it  to  be.  But  as  soon  as  one  of  these 
conditions  ceases  to  exist  I  doubt  very  much  whether  the  car 
would  stand  the  racket.  On  the  contrary,  take  the  G.  S.  car 
and  have  one  of  these  items  to  fail,  and  I  am  sure  the  car  is 
safe  enough  to  take  the  load  home  without  any  serious  con- 
sequences. 

1  notice  that  the  top  of  the  sides  of  the  Summers  car 
are  turned  over  by  means  of  a  special  and,  I  am  told,  in- 
genious machine.  This  top,  part  of  the  way,  is  also  rein- 
forced by  means  of  a  flat  plate  riveted  to  the  side  sheet.  This 
again  reminds  me  of  JMr.  Bellows'  suggestion  to  use  rolled 
shapes  in  place  of  this  construction.  Exactly  the  same  re- 
sults could  be  obtained  by  using  angles,  one  extending  the 
whole  length  of  the  car  and  the  other  one  only  part  of  the 
way;  and  I  am  sure  the  first  cost  of  the  car  would  not  be 
increased  by  this  construction ;  and  I  am  also  sure  it  will 
facilitate  the  repairing  very  greatly,  which  certainly  will  be 
appreciated  by  the  railroad  companies. 

With  your  kind  permission  I  will  read  off  a  part  of  the 
table  printed  in  the  paper,  but  I  will  give  the  stresses  which 
I  have  put  down  in  ink  after  going  over  the  car  and  over  the 
stresses  quite  carefully.  I  will  leave  out  the  P.  &  R.  car,  but 
will  add  figures  pertaining"  to  the  floor. 
...  Penn'a  R.  R.    E.  W.  Summers 

G.  S.  Car.  Car. 

Stress  in  side  girder  from  110,000 

lb.  load,  plus  the  whole  weight 

of   car  body  with   50  per   cent. 

impact  11,000  lbs.  7,200  lbs. 
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Extreme  compressive  fiber  stress 

per  sq.  in,  in  side  girders,  when 

resisting    the    intended    buffing 

load  of  300,000  lbs.  per  car 6,060  lbs.  10,900  lbs. 

Resultant  stress   per  square   inch 

in  side  girders  from  buffing  and 

vertical  loads  combined 4,940  lbs.  3,700  lbs. 

Stress  in  floor  due  to  load 14,320  lbs.  21,070  lbs. 

End  shock   car    is    able    to    take 

without     danger     of     buckling 

floor 300,000  lbs.  40,600  lbs. 

President:  Gentlemen,  to  get  information  on  a  good 
piece  of  work  it  is  a  good  plan  always  to  go  to  a  man  who  is 
directly  responsible  for  it.  I  believe  that  Mr.  Charles  A. 
Lindstrom,  chief  engineer  of  the  Pressed  Steel  Car  Company, 
can  give  us  some  very  valuable  information  on  steel  car  con- 
struction. 

Mr.  Chas.  A.  Lindstrom :  I  have  read  Mr.  Summers' 
very  valuable  contribution  on  the  subject  of  "Steel  Cars  With- 
out Center  Sills"  with  a  great  deal  of  interest,  and  hope  that 
as  a  beginning  has  now  been  made,  in  bringing  before  the 
railroad  world  such  an  important  matter  as  the  proper  con- 
struction of  steel  freight  cars,  this  paper  will  soon  be  followed 
by  other  equally  as  important  contributions,  for  it  is  only 
through  such  papers  and  a  free  discussion  of  them  that  the 
real  facts  and  requirements  can  become  known.  I  regret  ex- 
ceedingly, however,  that  my  spare  time,  since  the  advance 
copy  was  received,  has  been  very  limited  and  that  it  has  been 
impossible  to  devote  sufficient  time  to  the  matter  in.  order  to 
go  into  the  figures  presented  in  detail,  and  that  my  remarks 
must  be  confined  to  a  general  review  of  the  subject.  It  is 
possibly  unecessary  to  call  attention  to  the  fact  that  cars 
designed  without  center  sills  is  not  a  new  feature,  for  all  rail- 
road men  probablv  know  that  thousands  of  such  cars  are  and 
have  been  in  every  da}^  service  for  many  years,  but  the  idea 
that  such  a  construction  has  decided  advantages  over  the  use 
of  the  center  sill  construction  seems  new  on  the  face  of  it.  At 
least  if  it  has  been  advocated  in  the  past,  it  could  not  have 
been  pushed  vigorously  enough  to  come  to  the  front.    In  the 
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past  it  has  t^enerally  been  thong-ht  that  when  peculiar  or  spe- 
cial conditions,  such  as  the  transportation  of  large  castings,  in 
the  shape  of  fly  wheels,  g-enerator  fields,  armatures,  larg-e  plate 
g-lass,  etc.,  which  by  their  size,  would  exceed  the  road  clear- 
ances, if  loaded  on  ordinary  cars,  or  when  the  use  of  large  and 
unobstructed  drop  doors,  demanded  the  doing  away  with  the 
center  sills,  it  was  an  unavoidable  disadvantage  instead  of  a 
blessing  in  disguise,  and  which  had  to  be  compensated  for  in 
the  use  of  increased  size  of  bolsters,  intermediate  stringers  or 
flying  transoms.  It  cannot,  however,  be  denied  that  at  least 
some  of  the  cars  designed  in  the  past  without  center  sills,  at 
any  rate,  those  which  were  carefully  calculated,  have  proven 
satisfactory,  and  I  particularly  call  to  mind  a  design  for  100,- 
000  pounds  all-steel  flat  cars  prepared  in  1886  or  1887  at  Al- 
toona,  during  my  connection  with  the  Pennsylvania  railroad. 
This  design  (from  which  four  cars  were  built  were  prepared 
for  the  transportation  of  large  reels  containing  street  car 
cables  from  the  Roebling  works  at  Trenton),  consisted  in  the 
use  of  heavy  riveted  upside  girders  of  the  fish  bell)^  type  and 
had  the  floor  supported  on  "I"  beams  in  a  similar  manner  to 
what  is  now  proposed. 

These  cars,  T  believe,  are  still  in  service  and  utilized  for 
the  carrying  of  heavy  machinery,  armor  plates,  guns,  etc.,  and 
have  never,  to  my  knowledge,  required  any  extensive  repairs 
due  to  weakness  of  construction. 

Another  type  of  car  without  center  sills,  to  which  I  may 
refer,  is  the  100,000  pounds  ore  cars  built  by  the  Pressed  Steel 
Car  Company  for  the  D.  &  I.  R.  railroad,  D.,  M.  &  N.  R.  R., 
Great  Northern  R.  R.,  and  for  some  other  roads.  This  style 
of  car  requires  large  door  openings  to  facilitate  unloading,  in 
which  construction  center  sills  cannot  be  used.  The  above 
two  types  with  several  others  are,  however,  exceptions  and 
not  the  rule. 

The  use  of  center  sills  seems  to  me  most  rational,  as  they 
are  located  as  near  as  any  detail  can  be,  in  the  most  direct  line 
of  the  severest  forces  and  form,  by  the  help  of  the  couplers,  an 
unbroken  straight  connection  from  the  engine  to  the  cabin  car 
through  all  the  cars  in  the  train.  They  are  the  backbone  of 
the   v;hole   structure   against  which   the   pulling  and   pushing 
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forces  may  be  exerted  witli  the  least  danger  of  damage,  and 
will  require  comparatively  less  material  than  any  other  con- 
struction, for  it  is  self-evident  that  a  straight  column  loaded  on 
its  ends  will  sustain  a  greater  load  than  a  crooked  column  or  a 
beam  supported  at  its  ends  and  loaded  in  the  middle. 

Nature  itself  teaches  us  the  use  of  a  backbone,  not  only 
in  various  species  of  the  animal  kingdom,  but  in  vegetable  life. 
Imagine  what  would  happen  to  a  sword  fish  when  it  buries  its 
weapon  in  the  plank  of  a  vessel,  if  nature  had  not  provided  it 
with  a  backbone  to  distribute  the  shock.  The  sword  would  be 
driven  into  the  body  of  the  fish  and  the  body  flattened  against 
the  side  of  the  vessel.  Another  illustration  might  be  given 
with  which  perhaps  we  are  all  more  familiar,  as  it  is  frequent- 
ly seen  on  our  streets,  and  that  is  an  Italian  or  perhaps  a  Hun- 
garian woman,  carrying  a  large  and  heavy  burden  on  her  head. 
If  she  was  not  provided  with  a  backbone,  immediately  under 
her  head,  but  instead  had  two  bones,  one  on  each  side,  like 
side  sills  on  a  car,  the  size  of  her  collar  bone  would  have  to  be 
of  enormous  proportion  or  her  neck  would  be  forced  into  her 
body.  (Laughter.)  Similar  disastrous  results  frequently  hap- 
pen to  cars  constructed  without  center  sills,  except  where  they 
are  reinforced  in  other  respects,  as  explained  before. 

The  author  of  the  paper  under  discussion  has,  it  seems 
to  me,  been  quite  unfortunate  in  his  selection  of  the  two  types 
of  cars  used  for  comparison,  as  well  as  in  the  selection  of  the 
design  brought  out  as  a  substitute,  for  there  is  very  little  to 
compare  practically  between  the  three  designs.  The  P.  &  R. 
car  is  what  may  be  termed  a  medium  side  gondola  car,  evi- 
dently intended  for  carrying  coal  or  similar  lading  uniformly 
distributed.  The  proposed  car  has  sides  6  inches  higher  which 
unquestionably  vs^ould  not  be  acceptable  to  the  railroad  com- 
pany on  account  of  local  conditions.  Therefore,  the  two  can- 
not strictly  be  compared  with  each  other.  The  criticism  01 
the  distribution  of  stresses  in  the  various  members  of  the  P. 
&  R.  car  is,  however,  well  taken,  but  the  defects  are  not  due  to 
the  use  of  center  sills,  but  to  the  light  transoms  or  diaphragms, 
which  have  not  sufficient  depth  at  their  inner  ends  to  trans- 
fer the  load  to  the  sides  and  thereby  relieve  the  center  sills. 
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This  is  an  error  of  the  designer  and  has  nothing  to  do  with  the 
j)rinciple  of  construction. 

Referririg  to  the  Pennsylvania  railroad  "GS"  car,  it  will 
be  seen  that  its  sides  are  also  lower  than  the  proposed  car, 
which  prevents  a  strict  comparison  between  the  two,  and  has 
something  to  do  with  the  difference  in  weight.  However,  the 
balance  of  the  difference  in  weight  is  not  due  to  the  use  of 
center  sills. 

The  Pennsylvania  railroad  has  found,  through  long  and 
carefully  conducted  investigations,  that  there  is  economy  in 
making  other  details  of  the  cars,  besides  those  that  actually 
carry  the  lading,  of  sufficient  strength  to  stand  the  very  rough 
ijsages  to  which  freight  cars  are  exposed,  and  such  details  are 
therefore  made  exceptionally  heavy  on  their  later  classes  of 
cars  to  which  the  "(jS"  cars  belong.  Idiere  are  very  few  roads 
which  consider  this  question  of  sufficient  importance,  and  re- 
fuse to  pay  for  wdiat  is  sometimes  called  unnecessary  finery 
and  the  P.  R.  R.  cars  therefore  suffer  in  comparison  of  dead 
weight  by  those  who  may  not  be  acquainted  wdth  the  facts. 

There  is  another  very  important  point  which  must  not 
be  lost  sight  of.  The  stakes  in  the  proposed  car  project  inside 
of  the  sides  and  are  made  of  a  single  plate,  a  construction 
which,  of  course,  greatly  reduces  the  weight,  but  which  is  not 
a  desirable  one  from  a  railroad  standpoint,  and  will  not  re- 
ceive general  approval.  Stakes  so  located  are  constantly  in  the 
road  when  the  car  is  unloaded  by  shoveling,  and  will  not  only 
be  bent  and  broken  when  heavy  pieces  are  thrown  against 
them,  but  are  likely  to  be  reduced  in  a  short  time  by  corrosion, 
to  a  point  at  w^hich  they  will  not  have  sufficient  strength  to 
support  the  sides.  They  have,  however,  in  this  instance  helped 
to  serve  a  purpose,  namely,  to  produce  on  paper  a  light  con- 
structed car. 

There  may  be  some  defects  in  the  distribution  of  the  ma- 
terial in  the  "GS"  car  which  a  little  carefulness  may  have 
avoided  when  the  design  was  prepared,  but  the  differ- 
ence in  deflections,  amounting  as  stated,  only  to  a  combined 
sum.  of  .132,  a  fraction  above  3-16  inch,  is  too  small  for  any 
serious  attention. 
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It  is  not  always  practicable  and  sometimes  undesirable  or 
even  impossible,  for  various  reasons,  to  proportion  the  differ- 
ent members  in  freight  cars  so  nicely  that  stresses  and  deflec- 
tions in  all  of  them  will  be  the  same,  and  it  certainly  is  not 
necessary  to  the  life  of  a  car,  for  the  twisting  and  wrenching 
which  it  receives  in  every  day  service  through  unevenness  of 
track,  use  of  push  poles,  etc.,  is  far  more  destructive  than  any 
internal  stresses  and  practically  upsets  all  theories. 

Theoretical  calculations  are  all  right,  and  modern  steel 
cars  are  more  or  less  based  on  some  sort  of  computations,  but 
these  must  be  tempered  with  practical  experience  and  a  knowl- 
edge as  to  the  particular  service  in  which  the  car  is  to  be  used 
and  the  objects  for  which  the  dififerent  details  are  designed, 
not  only  as  to  the  computalile  loads  and  shocks  they  must  be 
able  to  stand,  but  also  as  to  the  uncomputable  forces  and  de- 
structive agencies  which  they  are  continuously  exposed  to  and 
for  which  they  must  be  proportioned. 

While,  therefore,  I  am  open  to  convictions,  I  cannot  see 
that  the  question  of  doing  away  with  center  sills  and  substitut- 
ing a  side  construction  has  been  presented  to  us  in  a  clear 
enough  form  to  warrant  change  of  present  practices. 

President :  If  there  is  no  one  else  present  who  wishes  to 
say  anything  further  on  this  subject,  I  will  ask  Mr.  Summers 
to  close  the  discussion. 

Mr.  E.  W.  Stmimers :  Mr.  President  and  Gentlemen— It 
would  be  difficult  for  anyone  hearing  the  arguments  of  the 
gentlemen  who  have  just  gone  before  me  to  take  up  their  ques- 
tions in  detail  and  answer  them  all  the  way  through  on  such 
short  notice.  But  I  have  made  a  few  notes  here  from  which  I 
will  make  some  remarks.  Taking  Mr.  Bellows'  remark  to  start 
with,  he  has  considered  a  uniform  load  over  the  car  from  end 
to  end,  which,  of  course,  will  give  a  different  result  in  the  cal- 
culation of  stresses.  Now,  I  happened  to  be  in  one  of  the  steel 
companies'  yards  here  a  iew  months  ago,  and  I  saw  some  B.  & 
O.  cars  loaded  with  sculls  (that  is,  steel  which  has  been  al- 
lowed to  cool  in  a  ladle  in  such  shape  that  they  cannot  remelt 
it.)  I  imderstand  that  they  take  these  sculls  out  in  a  field  and 
break  them  up  with  dynamite. 

They  weigh  each  something  like  60,000  or  70,000  pounds. 
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They  were  loaded  in  the  car  somewhere  near  the  bolster,  but 
toward  the  center  of  the  car  from  the  bolster.    Such  a  load  as 
that,  concentrated  at  one  point  is  not  a  distributed  load.    And 
we  often  find  other  loads,  such  as  pig  iron  and  billets,  loaded 
throug-h  a  car  in  such  a  way  as  to  overload  the  central  portion 
quite  a  good  deal,  so  that  I  think  it  is  hardly  safe  to  build  a 
car  expecting  it  to  get  a  uniform  load,  carrying  only  its  capac- 
ity.    We  may  often  get  concentrated  loads  of  machinery  dis- 
tributed over  a  portion  of  the  car  that  will  be  of  the  entire  ca- 
pacity of  the  car.     I  think  that  all  cars  should  be  designed  so 
as  to  take  such  loads.    I  am  of  the  opinion  that  the  method  of 
loading  I  have  used  in  this  comparison  is  a  just  requirement 
for  cars,  and  since  T  have  used  the  same  load    for    all    three 
types,  the  comparison  is  just,  and  it  is  hardly  consistent  for 
Mr.  Bellows  to  say  that  his  car  was  designed  for    a    general 
purpose  car,  when  answering  my  statements  with  regard  to 
"ratio  of  paying  load  of  coal  to  total  weight*'  and  then  with  re- 
gard to  stresses,  change  the  loading  and  call  it  a  coal  car.      I 
notice  in  the  discussion  that  only  one  of  the     speakers     has 
taken  up  the  main  point  in  my  argument,  that  is,  with  regard 
to  the  buffing  stresses  not  being  transmitted  through  the  cen- 
ter sill  from  end  to  end,  a  condition  brought  about  by  the  de- 
flection caused  by  the  vertical  load.     Mr.  Lindstrom  has  said 
that  these  deflections  are  very  slight,  and  taking  such  loads  as 
cars  are  subject  to  (I  may  not  quote  him  exactly),  such  slight 
deflections  are  too  small  to  take  into  account.     I  would  call 
your  attention  to  the  difference  between  steel  and  wood.     In 
wooden  cars  one  member  may  slip  on  the  other  on  account  of 
the  bolts  bedding  into  the  wood  and  thus  adjust  the  parts,  al- 
lowing the  members  to  act  independently  of  each  other.     But 
in  cars  such  as  I  have  been  considering  here,  slight  movements 
of  one  member  on  the  other  are  impossible.    With  steel  center 
sills  and  steel  sides  and  steel  floors  all  rigidly    attached     to- 
gether, the  elongation  of  the  bottom  edge  of  the   side  girders 
(due  to  the  vertical  load)  will  put  tension  in  the  floor  and  cen- 
ter sills. 

All  of  you  undoubtedly  know  that  a  line  stretched  and 
held  rigidly,  without  deflection,  between  two  points  with  a 
vertical  load  on  it  somewhere  in  the  center,  will  have  tension 
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in  the  member,  the  amount  of  which  is  infinite.  Of  course,  we 
have  deflection  there  and  it  is  very  difficult  to  calculate  what 
the  tension  is.  due  to  this  vertical  load.  But  I  think  you  will 
ail  agree  with  me  that  the  side  girders  deflecting,  stretching 
the  bottom  and  shortening  the  top,  produces  a  tension  in  the 
floor  plate  tending  to  stretch  it  out  and  a  portion  of  that  is 
transmitted  through  to  the  center  sills,  and  that  the  center 
sills  arc  held  comparatively  rigid  between  the  two  ends  with 
the  vertical  load  ileflecting  them. 

It  is  my  opinion  that  with  full  sized  tests  it  will  be  shown 
that  the  center  sills  are  in  tension  at  some  point  between  their 
ends  throughout  their  entire  cross  section.  Under  that  condi- 
tion tliis  tension  must  lie  relieved  before  any  horizontal  bufinig 
load  can  be  transmitted  through  it.  I  believe  that  such  buffing 
loads  as  the  gentlemen  before  me  were  speaking  of  to-night 
will  not  relieve  that  tension  on  the  center  sills  when  under  a 
vertical  load  such  as  used  in  this  calculation.  Now  the  pro- 
posal to  have  a  load  all  distributed  between  the  bolsters  is  one 
that  we  may  get  quite  often,  and  the  effect  of  that  load  I  be- 
lieve is  near  my  figures  for  it,  producing  tension  in  the  center 
sills  and  preventing  them  from  transmitting  a  buffing  load 
until  that  tension  is  relieved. 

I  am  of  the  opinion  that  if  the  gentlemen  will  take  it  up 
on  this  line  and  calculate  the  deflection  and  the  eft'ect  produced 
by  the  floor  plates  upon  the  center  sills  they  will  find  that  such 
slight  deflections  must  be  taken  into  account. 

Mr.  Bellows'  argument  about  the  location  of  the  coupler 
with  regard  to  the  center  of  gravity  in  the  center  sills  of  his 
car  and  the  eft'ect  of  the  vertical  load  counteracting  the  stress 
from  the  buffing  blows,  would  all  be  very  nice  if  the  center 
sills  were  not  rendered  inoperative  as  a  compression  member 
by  the  action  of  the  vertical  load  on  the  side  girders.  Mr.  Bel- 
lows has  also  referred  to  having  no  doors  in  the  car  shown  in 
my  sketch  in  the  paper.  It  was  not  a  mistake  in  the  drawing 
to  leave  out  the  doors.  I  will  agree  with  Mr.  Bellows  that  it 
is  an  unfair  comparison  with  his  car  having  doors.  At  the 
same  time  the  doors  in  that  car  are  not  very  heavy  and  the 
trucks  from  inspection.  I  would  judge,  are  considera1>ly  lighter 
than  the  P.  R.  R.  standard  truck  for  a  100,000    pound     car, 
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which  is  under  the  cars  that  I  have  l)nilt  and  the  cars  that  I 
have  sliown  in  this  design.  And  the  difference  of  weight  in 
the  truck  may  be  a  great  deal  more  than  the  addition  of  doors 

to  the  car. 

With  regard  to  the  twin  hopper  gondola,  which  Mr.  Bel- 
lows says  is  a  very  popular  type  of  car,  I  will  say  that  I 
thought  perhaps  he  was  going  to  take  up  the  question  of  hav- 
ing a  portion  of  the  floor  left  out  which  would  then  not  trans- 
mit the  buffing  stress. 

I  have  purposely  in  my  calculations  considered  only  12 
feet  of  floor  plate  at  either  end  of  the  car  because  of  these  door 
openings  that  may  ])e  in  the  floor,  and  the  fact  that  the  vertical 
load  producing  the  deflection  of  the  side  girders  and  the  center 
sills  and  this  placing  of  the  center  sills  in  tension  would  be  the 
same  wdiether  the  floor  was  all  there  or  not,  since  the  deflec- 
tion of  the  side  girders  pulls  outward  the  ends  of  the  floor,  and 
it  would  pull  it  out  more  by  having  a  portion  of  the  floor  plate 
taken  away,  producing  a  greater  tension  in  the  center  sills. 

With  regard  to  the  construction  of  the  drop  doors  requir- 
ing shafts  across  (winding  chains,  etc.)  I  do  not  know  that 
we  have  to  follov/  that  method.  I  think  that  there  may  be 
other  designs  equally  as  good  that  will  not  require  an  unneces- 
sary member  (as  I  call  the  center  sill),  just  for  the  purpose  of 
furnishing  a  support  for  a  winding  shaft. 

With  regard  to  the  end  sills,  of  which  Air.  Bellows  speaks, 
which  do  not  appear  in  the  design  shown  in  the  paper  and  in 
some  cars  tliat  I  have  built,  T  do  not  know  that  it  is  a  neces- 
sary member. 

End  sills,  built  by  The  Pressed  Steel  Car  Co.  and  some 
other  companies,  are  made  of  a  plate  which  is  in  box  form,  and 
the  side  of  the  plate  is  presented  toward  buffing  blows  that 
may  come  if  the  cars  strike  elsewhere  than  on  the  couplers. 
And  from  cars  that  I  have  seen  struck  on  these  end  sills  they 
do  not  offer  any  greater  resistance  than  if  it  had  struck  on  the 
end  plate  of  the  car. 

Just  let  the  end  plate  continue  down  and  have  the  floor 
plate  come  in  contact  with  the  end  plate  as  a  stiffening  mem- 
ber to  take  such  shocks  as  the  end  sill  is  meant  to  take. 

It  appears  to  me  that  there  are  others  that  are  coming  to 
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the  same  conclusion  from  the  fact  that  in  some  applications  for 
patents  I  have  had  pending  there  has  been  eight  or  ten  inter- 
ferences on  that  ver)"^  construction,  and  parties  in  this  room 
who  are  on  the  oppo?ite  side  evidently  think  it  a  good  thing  to 
have  a  patent  on  anyway.  (Applause.)  With  regard  to  the 
splices  in  the  side  plate  shown  extending  through  from  end  to 
end,  it  is  so  arranged  on  account  of  manufacturing  the  car  to 
simplify  tlie  construction.  This  "questionable  top"  on  the  car 
put  on  bv  "a  verv  ingenious  machine,"  was  put  there  for  the 
purpose  of  increasing  the  rigidity  of  the  top  of  the  car  side  as  a 
compression  member.  It  is  my  opinion  that  cars  are  not  made 
strong  enough  in  that  part  of  their  construction.  I  have  no- 
ticed a  great  many  cars  with  their  sides  bagging  out,  some- 
times two  or  three  inches.  I  saw  some  new  cars  to-day  as  we 
came  along,  Avith  loads  of  coal  on,  wooden  cars,  liowever,  wath 
steel  underframe.  I  should  think  that  they  had  their  first  loads 
on,  and  from  a  moving  train  we  could  see  that  the  sides  were 
bulged  out.  This,  however,  is  not  all  due  to  the  top  of  the  side 
plate;  it  is  due  in  this  case,  I  think,  to  the  combined  lack  of 
lateral  stififness  and  to  the  stakes  not  having  a  rigid  enough 
connection  with  the  cross  beams.  The  detail  shown  for  the 
top  of  my  car  sides  has  been  tested  on  the  cars  that  I  built 
which  have  been  in  use  since  June  of  1902,  and  there  are  tio 
signs  whatever  of  side  deflection,  or  vertical  deflection  either. 

The  cars  have  been  in  use  on  the  Pennsylvania  Railroad 
most  of  the  time  between  Ashtabula  Harbor  and  The  Ohio 
Works  of  The  National  Steel  Co.  in  the  ore  trade.  For  a  time 
they  were  off  somewhere  in  this  part  of  the  country.  One  of 
them  was  for  al^out  three  months  on  The  Union  Railroad 
handling  material  between  the  mills  of  The  Carnegie  Steel  Co., 
a  most  severe  service.  The  car  after  this  use  shows  no  defects 
other  than  in  two  or  three  places  where  the  plates  were  slight- 
ly bulged  by  the  heat  from  red-hot  billets. 

Mr.  Bellows  must  be  joking  in  some  of  his  statements. 
He  certainly  does  not  think  that  5.25  tons  of  billets  thrown 
haphazard  into  a  car  can  be  so  disposed  as  to  form  a  concen- 
trated load  on  the  center  of  one  of  the  floor  beams  of  my  car. 
His  statements  to  this  efl'ect  must  be  taken  for  what  they  are 
worth.     He  has  also  made  statements  in  effect  that  structural 
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engineers  have  learned  to  consider  the  action  of  eccentric  loads 
on  a  column,  and  that  I  have  overlooked  this  in  considering 
the  buffing  blows  as  applied  below  the  center  of  gravity  of  the 
side  girders  of  my  car.  You  will  observe  on  page  10  of  my 
paper  that  I  give  as  the  result  on  the  car  sides  of  a  buffing- 
blow  of  300,000  11)s.,  a  maximum  compression  in  the  lower 
flange  of  10,900  11)S.  per  square  inch,  and  this  is  counteracted 
by  a  tensile  stress  of  740  lbs.  per  square  inch,  due  to  the  dead 
weight  of  the  car  l^ody,  leaving  a  resultant  stress  of  10,160  lbs. 
per  square  inch  with  the  car  empty. 

The  eccentricity  is  considered  in  the  formula  : 
M2  Yi 


fi  = 
1= 


P   I' 


loE 


In 
which 


y^  =  27  in.  =  distance  c.  g.  from  bottom  of  girder. 
P  =  150,000  lbs.  =  eccentric  load  on  one  girder. 
M^=  150,000  lbs.x26  in.  =  3,900,000  in.  lb. 
I     =  336  =  length  of  column  in  inches. 
E  =  29,000,000. 
I    =  9,740. 
f  J  =  unit  stress  in  extreme  fiber. 

Eccentric  load  applied  26  in.  below  the  center  of  gravity. 

^,900,000x27  „ 

f    _  211 : L  =  10,900  lbs. 

^  150,000x336- 

9,740 

290,000,000 

One  of  the  gentlemen  here  brought  up  the  subject  of  bull- 
ing loads  that  cars  are  subject  to  from  shifting.  You  will  re- 
member that  it  was.  stated  that  cars  are  subject  to  buffmg 
forces  as  great  as  300,000  lbs.,  and  Air.  Shepard  quoting  Mr. 
Marshall  of  The  L-ake  Shore  Railroad,  speaks  of  coupling 
shocks  as  high  as  376,000  lbs.  just  in  shifting.  I  understand 
that  on  the  Union  Railroad  they  have  some  very  heavy  loco- 
motives, and  you  will  remember  in  the  discussion  of  a  recent 
paper  on  friction  draft  gear  it  was  stated  by  an  official  of  that 
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road  tbat  ordinary  draft  rigging  would  not  stand  the  blows  of 
their  heavy  engines.  Mr.  Stucki  has  (after  much  calculation) 
determined  that  my  car  would  possibly  stand  a  blow  of  40,000 
lbs.  Perhaps  if  he  had  known  of  the  existence  of  such  cars, 
and  the  extent  and  character  of  the  service  they  have  been  in, 
he  would  have  been  more  careful  in  his  statements. 

I  do  not  doubt  i\Tr.  Stucki's  ability  as  an  engineer,  and  if 
he  will  just  stick  to  the  text  and  calculate  the  stresses  in  the 
two  cars  with  the  same  loading,  as  I  have  done,  he  will  obtain 
the  same  results  which  show  clearly  that  with  5,000  lbs.  less 
material  in  the  car,,  I  handle  the  same  loads  with  lower  fibre 
stress  or  a  greater  factor  of  safety.  His  remarks  concerning 
the  value  of  an  unsupported  plate  in  shear  are  interesting  in 
view  of  the  40,000  lbs.  result  he  obtains.  I  cannot  agree  with 
him  as  to  what  constitutes  an  unsupported  ])late.  The  first 
floor  panel  in  my  car  with  the  draft  sill,  and  tlie  second  panel, 
with  the  6-inch  pressed  channel,  throws  9  feet  in  length  ni 
plate  into  action  to  resist  the  buffing  blows.  This  9  feet  by  Vj 
inch  of  plate  has  a  section  of  27  square  inches  which,  di- 
vided into  150,000  lbs,  equals  5,555  lbs.  per  square  inch,  which 
(if  the  plate  is  supported)  is  a  low  shearing  stress.  The  plates 
are  supported  on  four  sides  with  the  shearing  load  applied 
along  one  of  these  sides  and  resisted  along  the  opposite  side. 
This  will  produce  tension  in  one  direction  diagonally  across 
the  plate  and  compression  in  the  transverse  diagonal.  The 
compressive  force  is  of  a  nature  that  might  buckle  the  plate 
were  it  not  for  the  tension  holding  it  straight,  and  the  plates 
are  also  held  rigidly  in  one  plane  along  their  four  edges.  With 
cars  having  a  center  sill,  and  that  center  sill  in  tension,  from 
the  vertical  load,  the  action  of  transmitting  the  buffing  load  in 
shear  through  i4-'-nch  floor  plates  is  identical  with  my  car,  a 
condition  which  has  existed  in  the  present  form  of  steel  gon- 
dola, cars  having  center  sills  apparently  without  their  design- 
ers' knowledge  of  it. 

With  regard  to  the  stififeners  or  stakes  on  the  inside  of  a 
car  being  an  obstruction  to  the  load  of  lumber,  I  have  noticed 
that  the  Lake  Shore  road,  in  the  construction  of  their  gondo- 
las, have  all  tliC  stakes  on  the  inside  of  the  car,  that  is,  their 
wooden  gondola  cars. 
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J  notice  some  roads  out  of  Chicago  have  their  cars  con- 
structed the  same  way,  the  Illinois  Central,  I  believe.  By  hav- 
ing the  stakes  on  the  inside  you  are  enabled  to  place  the  side 
wall  farther  out  and  increase  its  width,  giving  it  a  greater  ca- 
pacity for  granular  material  or  any  material  that  will  fit  in  be- 
tween the  stakes.  With  regard  to  a  load  of  lumber,  with  the 
stakes  as  I  have  them  in  the  car,  I  think  that  you  will  find  that 
it  is  no'L  a  great  deal  narrower  between  the  stakes  at  the  bot- 
tom than  other  cars  with  the  over  all  outside  limit  of  width. 
and  that  at  the  top  the  distance  is  greater.  The  cars  that  I  re- 
fer to  cf  my  design  which  have  been  in  service  since  last  June 
are  illustrated  here  by  Figs.  13  and  14,  an  outside  and  inside 
view  of  S.  S.  C.  S.  car,  No.  4002. 
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Fig-  13. 
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Fig.   14. 
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The  general  characteristics  of  this  car  are  the  same  as  the 
one  illustrated  by  Figs.  3  and  4.  It  differs,  however,  in  some 
of  the  details,  notably  the  twin  hoppers  in  the  bottom,  which 
Mr.  Bellows  says  are  "so  popular."'  This,  I  think,  will  serve  as 
the  "enlightenment"  requested  by  him  as  to  what  I  propose  to 
do  in  such  a  case. 

These  twin  hoppers  have  a  depth  of  24  inches  below  the 
floor  level,  and  are  supplied  with  chute  sides  which  deliver  the 
load  all  outside  of  the  rail  on  either  side  of  the  track.  This  ar- 
rangement adds  about  1,700  lbs.  to  the  weight  of  the  car.  In 
this  car  the  side  plate  splices  are  vertical,  and  the  top  of  the 
side  plates  are  bent  over  outward  instead  of  inward,  reauiring 
the  small  tie  plates  to  support  the  loose  edge  of  the  plate, 
which,  vou  can  note  in  Fig.  4.  is  accomplished  by  the  inside 
stiffeners. 

But  with  regard  to  the  strength  of  these  cars.  I  loaded 
one  of  them  with  a  load  of  206,000  lbs.  of  iron  ore,  loaded  most- 
ly between  the  bolsters.  The  load  was  dumped  into  the  car 
from  a  car-duniping  machine,  taking  the  load  of  four  other  cars 
and  dumping  them  first  into  weighed  steel  hopper  cars  of  The 
Pressed  Steel  Car  Co.  design.  We  used  them  because  they 
were  handy.  We  weighed  the  load  and  dumped  it  into  the  car, 
heaping  it  up  a  foot  and  a  half  or  two  feet  above  the  four-foot 
sides,  making  a  body  of  ore  over  the  hoppers  about  eight  feet 
deep.  The  load  in  the  ends  did  not  come  up  to  the  top  of  the 
car  1)y  two  and  a  half  feet.  So  that  the  major  portion  of  the 
load  was  in  the  center  of  the  car.  With  this  load  I  measured 
the  deflection  very  carefully  by  taking  a  fine  sea  grass  line  and 
stretching  it  from  end  to  end  of  the  car  with  a  weight  hanging 
over  one  end  so  that  it  would  have  the  same  tension  before 
and  after  the  load.  I  took  a  set  square  and  set  it  up  against 
the  car  and  marked  the  car  with  a  sharp  knife  at  three  points 
on  the  sides  in  order  to  be  able  to  measure  the  deflection  under 
this  load ;  and  the  total  deflection,  as  nearly  as  I  could  measure 
it,  was  thirteen-sixty-fourths  of  an  inch  in  28  feet.  Taking  the 
moment  of  inertia  of  the  side  girders,  the  calculated  deflection 
is  within  one-one-hundredth  of  an  inch  of  the  measured  deflec- 
tion. Of  course  such  a  calculation  cannot  be  absolutely  ac- 
curate, but  it  was  near  enough  for  all  practical  purposes. 
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With  the  car  under  that  load  it  was  hauled  around  over 
frogs  and  switches,  and  given  some  shocks  with  an  engine.  It 
showed  no  deflection  greater  than  that  I  have  spoken  of,  and 
the  sides  at  the  top  did  not  deflect  sideways.  The  loads  for 
several  months  in  the  ore  trade  averaged  about  110,000  lbs. 
These  loads  were  invariably  placed  over  the  pocket,  enabling 
it  to  be  discharged  as  easily  as  from  a  hopjper  car.  With  re- 
gard to  the  body  bolster  construction  requiring  heavier  bol- 
sters in  a  car  of  the  type  I  recommend,  I  think  the  bolsters  in 
the  car  should  be  designed  to  carry  the  entire  load,  for  loads 
placed  on  top  of  the  car  side,  as  we  often  get  them,  will  give 
the  bolster  the  full  load.  I  design  the  bolsters  and  the  sides  of 
Phe  car  to  carry  the  entire  load,  and  1  know  that  they  will  get 
it.  With  cars  having  center  sills  and  side  girders  it  is  a  ques- 
tion which  will  get  the  load,  and  3'ou  must  therefore  put  exces- 
sive material  in  each  member. 

Replying  to  Mr.  Shepard's  remarks,  I  do  not  know  that  I 
understand  all  of  his  diagrams  here,  but  if  I  am  not  mistaken 
they  are  all  for  sloping  bottom,  hopper  cars,  which  is  entirely 
foreign  to  this  paper,  and  therefore  requires  no  answer  on  my 
part. 

Mr.  Lindstrom's  remarks  about  following  Nature  in  car 
construction,  about  backbone  in  a  car,  reminds  me  of  some 
such  remarks  I  have  heard  before.  I  would  not  think  of  com- 
paring a  car  which  is  built  to  carrv  a  vertical  load  betw^een  two 
supporting  points  (the  truck  centers),  with  a  sword  fish  which 
floats  in  a  liquid  and  has  a  imiform  support  for  its  body  from 
end  to  end,  but  I  have  made  some  comparison  with  land  ani- 
mals which  travel  with  their  backbones  in  a  horizontal  posi- 
tion ;  in  fact,  I  have  made  quite  a  search  among  the  works  of 
that  Great  Designer,  and  T  have  never  found  one  yet  with  its 
backbone  in  its  belly.  TApplause.)  T  think  the  Designer  of 
animal  structures  is  a  pretty  good  one  to  follow. 

This  is  amusing,  but  it  is  the  meat  of  the  whole  argument. 
With  a  so-called  backbone  almost  dragging  on  the  cross  ties, 
and  high  side  girders,  which,  by  their  position  and  connections, 
simply  put  the  backbone  out  of  business  as  a  compression 
member,  and  to  cap  the  climax,  after  going  to  so  much  expense 
putting  in  a  straight  line  column  from  end  to  end  as  the  most 
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rigid  construction  obtainable,  you  spend  thirty-five  or  forty 
dollars  per  car  on  friction  draft  gear  so  as  to  destroy  this  rig- 
idity. 

I  think,  gentlemen,  I  have  followed  the  remarks  of  the 
other  speakers  as  far  as  I  ought  at  this  time,  and  have  perhaps 
tired  you  a  good  deal.  I  thank  you  very  much  for  your  cour- 
tesy. 

On  motion  of  Mr.  L.  H.  Turner,  a  vote  of  thanks  is  ex- 
tended to  ^\r.  Summers  for  h.is  very  able  paper,  and  also  to  the 
gentlemen  who  have  added  to  the  interest  of  the  meeting  by 
their  able  discussion  of  the  paper. 

On  motion,  adjourned. 
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RICHMOND   LOCOMOTIVE  WORKS, 

Richmonil,  Va. 

r 


I'aterson,  N.  J. 

Rhode  island  works, 

Providence,  R.  I. 
DICKSON    LOCOMOTIVE  WORKS, 

Scran  ton,  Pa. 

MANCHESTER  LOCOMOTIVE  WORKS, 

M'liK  Ik  M.  I    \    H. 


GENERAL    OFFICE   25  S-  BROAD    ST.     NEW    YORK. 


MANNING,  MAXWELL  &  MOORE 


ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

-^  F»/\RK.     BUILDIINC;  i^- 
LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Railway  and  Machinists*  Tools  and  Supplies  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

THE  FRANKLIN  MFG.  CO., 

C.  J.  S.  MILLER.  President. 

FRANKLIN,         -        -        PA. 

Asbestos    Railway  85 ^r    Magnesia  Boiler 

Supplies.  \|/  Lagging. 

Perfection   Journal   Box    ^.fS  Train  Pipe  Coverings. 
Packing     Patented.  Papers,  Packings,  Etc. 


THE  INTERLOCKING 
Brake  Shoe 


Scrap  from  Christy  Type  of  Shoes 


Wears 

Entirely 

Out 


About  10  lbs.  each  from  all  types. 


f 


SAFETY. 

ECONOMY. 

All  that  is  left  of  the  interlocking  Shoe  after  use— about  3  ozs 

MANUFACTURERS  RAILWAY  SUPPLY  COMPANY.  Chicago. 

THE    REPUBLIC    RAILWAY   APPLIANCE    CO..  Lincoln  Trust  BIdg..  St.  Louis,  Mo. 

SPENCER  OTIS  COMPANY.  Chicago  and  Omaha. 

HUKILL-HUNTER  COMPANY,  Pittsburgh. 


^tee)  cars 


Their  preservation,  from  corrosion  is  one  of  the  problems  to-day. 

THE  USB  OF 

"HIGH  STANDARD"   METAL   PRESERVATIVES  — 
Red  Lead  Metal  Preservative,  Black  Metal  Coating,  Etc., 
on  thousands  of  these  cars  proves  that  they  give  best  results  at  fairest  cost. 

Our  Xcw  li.Ii.   Color  Bonk  cxplnin.t  fu!b/. 


The  Lowe  Brothers  Company, 


KEVI    YORK. 


KANSAS  CITY. 


Peerless  Rubber  manufacturing  £o. 


.    .»,.^..-.,.....,.,,^,',TS:ji>a;iX<i&;osG<S>M&>yjC<aoot5^^ 


m 


K\2  34  567&9\0\\\2|^ 


Manufacturers  Finc  Meclianical  Rubber  Goods  for  Railroad  Equipment  ^'^^"I'l^^^- 


J.    L.    HUKILI.. 

FREST.    &  TRKAS. 


K.    F.    HUNTER, 

V.    PRBST. 


K.    J.    EVANS, 

SEO'Y 


HuKiLL  -  Hunter  Oo„ 


RAIL  ROAD,  MILL  and 


GENERAL    SUPPLIES, 


No.   20   WOOD   STREET. 


PITTSBURG.  PA. 


AGENTS    FOR    .    .    . 

GOTTA  PERCHA  and  RUBBER  MFG.  CO. 
NOR%VICH    BELT  »IFG.   CO. 
FORSTERS'   SPLIT  PULLEYS. 
ACME   BALL  BEARING   JACKS. 
INTERLOCKING    BRAKE   SHOE. 


BELL  TELEPHONES 

COURT   2051 
"  2052 


SUYDAM'S  Protective  PAINTS 
Used  extensively  since  1832. 

Highest  Grade  Graphite  Paints 

for  Structural  Steel  and  Iron. 

Suydam's  "Perfection" 
stan^^'clrs     Freight  Car  Paint. 
Protective  Carbon  Coatings 

Carbon    and    Graphite    combined  f^^   jj^g,    Q^^^ 

properly  with  specially  treated  r»    -i  i-  r»   •  i  n 

LL,  Proo,  Oil.  Buildings,  Bridges,  Etc, 

Red  Lead  Protective  Paint 

Prepared  ready  for  the  brush. 

No  precipitation,   perfect  covering. 

Suydam's  "AA"  Freight  Japan 

A  combined  Reducing  Oil-Dryer  for 

Car  Shops  and  Structural  Works. 

^  ,        ,  ,        {   absolutaly  increase  durability  of   and    greatly 

Guaranteed  to   i      . ,     .   .      ,  n    .     .u    u  u  . 

I    quicken  drying  or  Paint  with  which  it  is  used. 
MANUFACTURED  BY 

M.  B.  SUYDAM  COMPANY, 

ESTABLISHED  1632,  INCORPORATED  1900, 

OFFICE  AND  WORKS,  61ST,  AND   BUTLER  STS., 

BELL     PHONE,   343   FISK  PITTSBURGH,     PA. 


GALENA -SIGNAL  OIL  COMPANY, 

FRANKLIN.  PENN'A. 

SUCCESSORS  TO 
GALENA  OIL  COMPANY  &  SIGNAL  OIL  COMPANY, 

Sole  Manufacturers  of  the  Celebrated 

GALENA   COACH,     A    I  I     ^  SIBLEY'S 

I  1    I  I     V  PERFECTION 

ENGINE,                      11    I  I        1  VALVE 

and  CAR,         V    I  L  ^  and  SIGNAL 


Charles    Miller, 

President. 


ACBPT    ^^  ^^^^  ^'^^^  ^"^  HIGHEST    GRADE    TOOLS.     . 
lAU  I     LOCOMOTIVE  AND  MACHINE  SHOP  TOOLS  OUR  SPECIALTY. 


DRILLS  —   REAMERS   —  TAPS  —    CUTTERS   —   SPECIAL  TOOLS. 
TRADE  -^^y  MARK  Established  1874-. 

CLEVELAND  TWIST   DRILL    CO. 

CLEVELAND. NEW  YORK. CHICAGO. 

^a  Car  Wheels 

are  made  by  the 

Keystone  Car  Wheel  Company 

PITTSBURG,  PA, 

The  Widest  Experience. 

Tlie  Best  Results. 
Every  Wheel  Guaranteed. 


Main  Office:     1201  Park  Building,  Pittsburg. 
Eastern  Office  :    807  Girard  Building,  Philadelphia. 

Works  00  the  Lines  of  the 
B.  &  0.  R.  R.         P.  &  L.  E.  R.  R.         P.  R.  R. 

C.  V.  SLOCUM,  President.  W.  W.  LOBDELL,  Vice  President. 

L.  B.  WHITNEY,  Treasurer.  W.  L.  ELKINS,  Secretary 
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Pennsylvania  Car  Wheel  Go 


MANUFACTURERS    OF 


THE  HIGHEST  GRADE .... 
CHILLED  IRON  GAR  WHEELS 

For     Steam,     Electric     Railways,     and     Mill    Service. 


THE    LARGEST    OUTPUT 

and     BEST    EQUIPPED    PLANT 

in    THE    WORLD. 


General  Office,  Works, 

Farmers  Nat'l  Bank  Building,  Preble  Avenue, 

PITTSBURG,  PA.  ALLEGHENY,  PA. 


Damascus  Bronze  Co.  Pittsburg,  Pa.. 


Damascus  Nickel  Bronze  Locomotive 
Castings  are  guaranteed  to  give  50  % 
greater  mileage — save  25  %  in  oil — at 
no  time  heat  to  cut  or  char  &.n  axle 
or  pin.       0    0     is     i&     0     &     & 


Damascus  Bronze — Castings  and  Ingot 
Phosphor  Bronze — Castings  eoid  Ingot 
Phosphorized  Copper. 
Babbit  Metals — All  Grades. 


GLOBE 


SPECIFY  "DAMASCUS 


NICKEL  BRONZE." 


BRAND. 


70 
TONS  11  n  I  DAY 

MAKING     A    SPECIALTY    OF 

RAILROAD    MALLEABLES 

We  know  that  our  Iron  is  more  uniform  and  bet- 
ter adapted   for  Severe  Service  than  that 
made  in  a  general  jobbing  foundry. 

WE     SOLICIT     INQUIRIES     AND     BLUE     PRINTS     FROM 
RAILROADS     AND     INDEPENDENT     CAR     OWNERS. 


Pennsylvania  Malleable  Company 


GENERAL  OFFICES,  WORKS, 

FRiCK  BUILDING,  PITTSBURG,  PA.  McKEES  ROCKS,  PA 


WE  ARE  NOW  CASTING 

400  WHEELS  DAILY 

AT    OUR    NEW   CAR   WHEEL    FOUNDRY,  AND  ARE    BOOKING 
ORDERS  FOR  IMMEDIATE  DELIVERY. 

CENTRAL  CAR  WHEEL  CO. 

PITTSBURG,  PA. 

General  Offices,  Frick  Building;. 


^^^VB  COUPLER  COnp^^^ 


25  WEST33D  ST 
NEW   YORK. 


works: 

DEPEW,  N.  Y. 


/A. 


"^CCARUG^ 


.-^^^ 


^'^c^^o^J^^~yENT\m\'^^<  .^^.i^^ 


"'^^"^^.^ . 


N^;v.«-" 


^-^oJc^  CARS  IN  UNITED  f,J:aeS> ^"^ 

"^A^O  RAILWAY  CA^^^^ 


J 


'% 


A  rust  preventive  and  a  metal  preservative.    Economical 
and  durable.     Write  to-day  for  booklet.  • 

TheSherwin-Williams  Co. 

SPECIALISTS    IN    P-AINTS    AND    VARNISHES  FOR  RAILWAY  USES. 

CLEVELAND,  NEW  YORK,  BOSTON,  SAN  FRANCISCO,     MINNEAPOLIS  TORONTO, 

CHICAGO,  NEWARK,  KANSAS  CITY,    LOS  ANGELES,  MONTREAL,  WINNIPEG. 


Weather  Wrecks. 

Every  inch  of  weather-exposed  metal  and  wood  is 


costing  you  the  loss  of 
lasting  service  if  not  cov- 
ered with  a  paint  that 
wears. 

^^^isconsin 

GrapKite 

Paint 

is  impervious  to  rust, 
acids,  heat  and  cold.  We 
will  be  pleased  to  prove 
it  the  best  paint  for  the 
purpose  by  sending  you 
samples  on  request. 


WISCONSIN  GRAPHITE  COMPANY, 
PITTSBUHG,  PA. 


^  he    Jlmerican   S^rake    Shoe 
and    Soundry    Company. 

S^roadway-SKaiden  jOane  SBuilding,  Dlew  ^ork. 
Western  7lnion  S^uilding,  Chicago. 

OPERATING  THE  PLANTS  FORMERLY  CONTROLLED  BY  THE 

Ramapo  Foundry  Company,  Mahwah,  N.  J. 

The  Lappin  Brake  Shoe  Company,   Bloomfield,   N.  J.  and 
Buffalo,  N.  Y. 

The  Corning  Brake  Shoe  &  Iron  Works,   Corning,  N.  Y. 

The  Sargent  Company,  Chicago  Heights,  111. 

Ross-Meehan  Foundry  Company,  Chattanooga,  Tenn. 

Manufacturers  of  Brake  Shoes  under  the  Sargent,  Diamond 
"S",  lyappin.  Corning,  Streeter,  Herron,  Card  well  and 
other  patents.   Also  miscellaneous  iron  and  steel  castings. 


Nathan  ManufacturingCo. 

92  and  94  Liberty  Street,  New  York. 
180  Old  Colotiy  Building,  Chicago. 

MONITOR  INJECTORS  for  locomotives 


Sight-Feed  Lubricators. 

All   Specially  arranged   for   High-Pressure   Engines. 
STEAM    FIRE  EXTINGUISHERS  for  Switching  and  Yard    Engines. 

Boiler  Washers,  Boile''  Testers,  Rod  and 
Guide  Oil  Cups,  Etc. 

Latrobe   Steel  Company, 

URERS      OF 

TIRES 


MANUFACTURERS      OF 


LOCOMOTIVE   AND 

CAR    WHEEL 

AND  WELDLESS  STEEL  FLANGES  FOR  HIGH 
PRESSURE  STEAM,  WATER  OR  GAS  LINES. 

Main  Office:     1200  Girard  Building,  Philadelphia. 

Branch  Office:     1506  Bowling  Green  Offices,  II  Broadway,  New  York. 


NATIONAL    TUBE    COMPANY 


Manufacturers  of_ 


High  Grade  Wrought  Iron 
/i\  And  Steel 

t   T   .* 

Tubular  Goods, 


Merchant  Pipe. 

steam,  Gas  and  Water  Pipe, 
Black  and  Galvanized. 

Locomotive  Boiler  Tubes. 

Arch  Pipes,  Stay  Tubes,  Water  Grates,  Safe  Ends 
for  Boiler  Tubes. 

Seamless  Cold  Drawn  Boiler  Tubes 

for  all  purposes. 

SALES  OFFICES: 

New  York,  N.  Y.  Philadelphia,  Pa.  Pittsburg.  Pa. 

Havemeyer  Building.  267  South  Fourth  St.  Empire  Building 

Chicago,  III.  San  Francisco,  Cal. 

Western  Union  Building.  420  California  Street. 


GENERAL  OFFICE  :  FOREIGN  DEPARTMENT  : 

PITTSBURG,  PA.  LONDON,  E.  C. 

Frick  Building.  Dock  House,  Billiter  St. 


VI 


"  MANUFACTURERS  OF 

ELECTRICSTEAM  t  HOT  WATER 


MAIN  OFFICE 

FRANKFORT  AND  CUFF  STREETS,  HEATING  APPARATUS 

CATALOGUES  a  CIRCULARS                             NEW    YORK.  CnD    D  A  1 1  WAY  T  A  DC 

CHEERFULLY  FURNISHED.           BRANCH  OFFICE:         ROOKERY,  CHICAGO. la.  rUKKAILWAT    l^AKO 


"ONLY    THE     BEST    IS    THE    CHEAPEST" 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT    IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

iO^RNAL       pQp    /      FAST    PASSENGER    CAR    SERVICE, 


BEARINGS     '^""     I      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS  METAL  COMPANY 

612   FIDELITY  TRUST  BUILDING  170   BROADWAY 

BUFFALO,    N.  Y.  NEW  YORK. 


Pd£H;djdidSEZcidj£t£dHgEEg5HgHSa  FIHgSHE  dZEjdHH  riE!.dEirg.ESEfHi 


3  COLORS  AND  SPECIFICATIONS 

1 

I  A  new  folder   illustrating   steel    structures  ;    with    colors 


of  Dixon's  Silica-Graphite  Paint,   and  practical  specifica- 
tions for  construction  and    maintenance  painting  of  steel 
i|  and  iron.     Published  for  Free  Distribution  by   the 


JOSEPH    DIXON  CRUCIBLE  COMPANY 

ERSEY  CITY,  U.  S.  A.  (] 


m 


I^I^C  e^  e^  s^ 


To\A/^r  '^''^'^'^*'  Passenger 

■  wYYci  and  Locomotive. 

wOUpiwr.         Malleable  Iron  Castings 
In  Steel  or  Malleable  Iron.  for  Railroad  Use. 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY, 

CLEVELAND  CHICAGO.        INDIANAPOLIS  TOLEDO.        SHARON. 


vu 


Classified  Index  of  Advertisements 


Air  Brakes — 

WestiiiKhouse  Air  Brake  Co ix 

Air  Compressors- 
Chicago  Pneumatic  Tool  Co xiii 

Manning.  Maxwell  &  Moore xv 

Babbit  Metal- 
Damascus  Bronze  Co.,  Inside  front  cover 

Lawrenceville  Bronze  Co., xi 

Magnus  Metal  Co., vi 

Belting- 

.1.  D.  Melhvain  &  Co x 

IIukill-Hunter  Co., xvi 

Boiler  Washers  and  Testers- 
Nathan  Manufacturing  Co., iv 

Boiler  Lagging — 

Franklin  Manufacturing  Co xv 

Boiler  Tubes- 
National  Tube  Co., V 

Bolsters- 
Pressed  Steel  Car  Co 

Outside  back  cover 

Brass  and  Bronze  Castings — 

Damascus  Bronze  Co., 

Inside  front  cover 

Lawrenceville  Bronze  Co., xi 

Magnus  Metal  Co., vi 

Brake  Shoes — 

American  Brake  Shoe  &  Foundry  Co.    ii 
Hukill-Hunter  Co., xvi 

Car  Couplers — 

Gould  Coupler  Co., ii 

McConway  &  Torley  Co., xi 

National  Malleable  Castings  Co., vi 

Car  Heating  and  Lighting — 

Gold  Car  Heating  Co., vi 

Safety  Car  Heating  and  Lighting  Co.  xiii 

Castings— Malleable  iron- 
National  Malleable  Castings  Co., vi 

Pennsylvania  Malleable  Co., 

Inside  front  cover 

Coal  and  Coke- 
Washington  Coal  and  Coke  Co., xii 

Conveying  Machinery — 

J.  D.  McJlwain  &  Co., x 

Manning,  Maxwell  &  Moore xv 

Corner  Bands- 
Pressed  Steel  Car  Co., 

Outside  back  cover 

Drills— Twist- 
Cleveland  Twist  Drill  Co 

Inside  back  cover 

Friction  Draft  Gear — 

Westinghouse  Air  Brake  Co., ix 

Graphite — 

Wisconsin  Graphite  Co., iii 

Jos.  Dixon  Crucible  Co vi 

Hoisting  Engines — 
J.  D.  Mcllwain  &  Co x 


Hose  Clamps— 

.1.  D.  Mcllwain  &  Co x 

Injectors — 

Nathan  Manufacturing  Co., iv 

Jacks — 

J.  D.  Mcllwain  &  Co x 

Hukill-Hunter  Co xvi 

Journal  Bearings — 

Damascus  Bronze  Co 

Inside  front  cover 

Lawrenceville  Bronze  Co., xi 

Magnus  Metal  Co., vi 

Locomotives — 

American  Locomotive  Co xiv 

Lubricators — 

J.  D.  Mcllwain  &  Co x 

Nathan  Manufacturing  Co., iv 

Machine  Tools— 

Niles  Tool  Works xii 

Manning,  Maxwell  &  .vloore xv 

Malleable  Iron- 
Pennsylvania  Malleable  Co i 

Fort    Pitt   Malleable    and    Grey 
Iron  Co xviii 

Oils- 
Galena  Signal  Oil  Co xviii 

Oil  Cups- 
Nathan  Manufacturing  Co., iv 

Packing— 

J.  D.  Mcllwain  &  Co x 

Franklin  Manufacturing  Co xv 

Paints— 

Sherwin-Williams  Co., ii 

Wisconsin  Graphite  Co iii 

The  Lowe  Brothers  Co., xvi 

M.  B.  Suydam  Co., xvii 

Paint  Machines — 

J.  D.  Mcllwain  &  Co., x 

Pipe  and  Pipe  Fittings — 

National  Tube  Co., v 

Pipe  Joint  Paste  and  Compound — 

Wisconsin  Graphite  Co., iii 

Jos.  Dixon  Crucible  Co vi 

Pneumatic  Tools — 

Chicago  Pneumatic  Tool  Co xiii 

Manning,  Maxwell  &  Moore xv 

Pulleys — 

J.  D.  Mcllwain  &  Co. x 

Hukill-Hunter  Co xv 

Reamers — 

Cleveland  Twist  Drill  Co 

Inside  back  cover 

Rubber  Goods- 
Peerless  Rubber  Mfg.  Co., xvi 

Hukill  Hunter  Co., xvi 

Safe  Ends  for  Boiler  Tubes- 
National  Tube  Co., V 


Index — Continued. 


Side  Stakes — 

Pressed  Steel  Car  Co., 

Outside  back  cover 

Spring  Buffer  Blocks- 
Gould  Coupler  Co ii 

Stay  Bolt  Iron— 
B.  M.  Jones  &  Co ivx 

Stake  Pockets — 

Pressed  Steel  Car  Co., 

Outside  back  covej 

Stay-Bolt  Taps- 
Cleveland  Twist  Drill  Co 

Inside  back  cover 

Steam  Fire  Extinguishers 

for  Locomotives — 
Nathan  Manufacturing  Co., iv 

Steel  Tires— 
Latrobe  Steel  Co., iv 

Steel  Tired  Wheels- 
Railway  Steel  Spring  Co xiii 

Springs — 

Railway  Steel  Spring  Co xiii 

Steel  Cars — 

Pressed  Steel  Car  Co 

Outside  back  cover 


Steel  -Mushet's- 

B.  M.  Jones  &  Co xiv 

Tools- 
Cleveland  Twist  Drill  Co 

Inside  back  cover 

Trucks  and  Truck  Frames- 
Pressed  Steel  Car  Co 

Outside  back  cover 

Varnishes — 

Sherwin-Williams  Co., li 

Weldless  Steel  Flanges— 

Latrobe  Steel  Co., iv 

Wheels- 
Keystone  Car  Wheel  Co., 

Inside  back  cover 

Pennsylvania  Car  Wheel  Co 

Inside  front  cover 
Central  Car  Wheel  Co i 

Wooden  Cars — 

Pressed  Steel  Car  Co 

Outside  back  cover 


Westinghouse 
Friction   Draft  Gear. 


The  Westinghouse  Friction  Draft  Gear  is 
a  gradually  applied  and  automatically- 
released  frictional  resistance  which  absorbs 
the  shocks  delivered  to  train  during 
buffing  and  pulling  operations 


Manufactured  by 

The  Westinghouse  Air  Brake  Co. 

Pittsburg,  Pa, 


Builders  of  the  Air  Brake. 


KEASEY 
PULLEYS 

WITH 

MALLEABLE 
IRON  HUBS 

J.  D.  Ilwain  k  Co. 

Sales  Agents, 

20B--2I0  Third  Ave., 

PITTSBURG,  PA. 
Phone   Bell   3155  Court. 


THE  KEASEY  PULLEY  is  a  combination  of  the  best  features  of  both  iron  and 
wood  pulleys  all  objectionable  points  of  each  being  eliminated.  The  HUBS  are  of 
MALLEABLE  IRON,  giving  greatest  strength  with  the  least  possible  weight,  a  feature 
possessed  by  no  other  pulley.  The  spokes  are  of  the  best  seasoned  hickory,  so  placed 
as  to  give  very  little  resistance  to  the  air.  The  rims  are  made  of  poplar,  which  is 
recognized  to  be  the  best  wood  for  that  purpose.  The  SEGMENTS  are  both  NAILED 
and  GLUED.  Used  in  thousands  of  mills  and  factories  every  day  and  in  all  cases 
giving  the  best  of  satisfaction. 

SOME    OF    THE    POINTS    OF    MERIT: 

1.  Ease  in  mounting  on  shaft. 

2.  COMPRESSION  SHAFT  ATTACHMENT  AIDED  BY  SET  SCREWS. 

3.  Interchangeable  wood  bushings. 

4.  NO  WIDE  ARMS  to  fan  the  air  and  CONSUME  the  power. 

5.  Best  belt  surface. 

6.  Every  SEGMENT  of  the  rim  NAILED  and  GLUED. 

7.  Every  pulley  carefully  balanced.    Cannot  get  out  of  round. 

8.  Mechanical   in  construction  and  ap- 

pearance 

9.  Made  in  all  sizes  and  GUARANTEED 

FOR  ANY  POWER. 

Heavy  Key  Seated   Pulleys  and  Main 
Drives  a  Specialty. 

We  also  furnish  flange,  dynamo  and  loose 
pulleys,  step  and  taper  cones,  and  all  kinds  of 
pulleys  of  special  construction,  and  will  be 
pleased  to  quote  prices  on  application. 

BELTING,    BELT  LACING  MACHINES, 
BELT    DRESSING. 

SEND  FOR  CATALOGUE  AND  DISCOUNTS- 


OFFICIAL  PROCEEDINGS 

Cf  the 

Railway  Club  qf  Pittsburgh. 

ORGANIZED  OCTOBER  l8,  I90I. 

OFFICERS,  1902 -1903. 

President, 

J.  H.  McCONNELL, 

Manager  American  Locomotive  Co.,  Pittsburgh,  Pa. 

Vice-President, 


L.  H.  TURNER, 

Supt.  Motive  Power,  P.  &  L.  E.  R.  R. 

Pittsburgh,  Pa. 

Treasurer, 

J.  D.  McILWAIN, 
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Supt.  M.  P.  Penna.  Lines  West  of  Pgh. , 
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Published  monthly,  except  June,  July  and  August,  by  the  Railway  Club  of  Pittsburgh, 
J.  D.  Conway,  Secretary,  General  Offices  P.  &  L.  E.  R.  R.,  Pittsburgh,  Pa. 

Meetings  field  fourth  Friday  each  month,  except  June,  July  and  Augus^t. 


PROCEEDINGS  OF  MEETING. 
APRIL  24,  1903. 

The  meeting  was  called  to  order  at  8:00  o'clock  P.  M.  at 
the  Hotel  Henry,  with  President  J.  H.  McConnell  in  the  chair. 
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The  following  gentlemen  registered: 
MEMBERS. 


Anderson,  Thomas. 
Bell,  W.  K. 
Brown,  E.  ^V. 
Carson,   G.   E. 
Conway,  J.  D. 
Courtney,  D.  C. 
Fitzgerald,   Orrin. 
Gies,  George  E. 
Grooms,  J.  C. 
Hall,  W.'g. 
Howe,  David  M. 
Hubbell,   Ira   C 
Hunter,  H.  S. 
Hyndman,  E.  T. 
Kearney,  Alex. 
Kerr,  George  IM. 
Kessler,  D.  D. 
Kirk,  J.  T. 
Lindstrom,  Charles 
Lininger,  W. 
Macoubray,  R.  J. 
Malloy,  M.  A. " 
Mason,  Stephen  C. 
Maury,  George  P. 


A 


McConnell,  J.  H. 
McCorrnick,  W.  H. 
McCracken,  John. 
McFeatters,  E.  R. 
McTlwain,   J-   D. 
McNulty,  F.  M. 
McVicar,  G.  E. 
Gates,  George  M. 
Quest,  W.  O. 
Reagan,  P.  J. 
Redding,  D.  J. 
Richardson,    W.    I 
Scheck,  H.  G. 
Searles,   E.   J. 
Shaler,  Ered.  J. 
Soles:  G.  H. 
Stark,  F.  H. 
Stiicki,  A. 
Summers,  E.  W. 
Tucker,  John   L. 
Turner,  L.  H. 
Weisbrod,  J.  E. 
Wood,  C.  V. 
A\^right,  R.  V. 
Wright,  A\'illiam. 


visn^ORS. 


Aldcorn,   Thomas. 
Allen.  J.  P. 
Bogue,  John  H. 
I.'Jambach,  C.   O. 
ETayward,  Henry  S.,  Jr. 
Kirk,  Laurence. 


McKee,  D.  L. 
Nickel,  J.  Kelso. 
Partington,  James. 
Pressinger,  W.   P. 
Smith,  Sion  B. 
Ward,   John. 


Winlo,  R.  Canning. 

The  minutes  of  the  previous  meeting  being  in  the  printer  s 
hands,  the  reading  thereof  was  dispensed  with. 
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The  Secretary  announced  the  following  list  of  applications 
for  membership : 

Scott  R.  Hayes,  Representative,  Railway  Steel  Spring  Com- 
pany, 71  Broadway,  New  York. 

Benjamin  E.  Tinstman,  President  Columbia  Graphite  Compa- 
ny, Farmers  Bank  Building,  Pittsburgh,  Pa. 

Charles  L.  Gately,  Representative,  Gold  Car  Heating  and 
Lighting  Company,  Frankfort  and  Cliff  streets.  New 
York,  N.  Y. 

John  Gillen,  Draughtsman,  P.  &  L.  E.  R.  R.  Co.,  General  Of- 
fice, Pittsburgh,  Pa. 

J.  B.  Mclntire,  Chief  Engineer,  St.  Clair  Terminal  Railroad 
Company,  Frick  Building,  Pittsburgh,  Pa. 

James  H.  Sewall,  Representative,  Star  Brass  Manufacturing 
Company,  108-114  East  Dedham  street,  Boston,  Mass. 

Archibald  M.  McCrea,  Vice  President,  Union  Spring  and  Man- 
ufacturing Compan}^  Frick  Building,  Pittsburgh,  Pa. 

Leonard  G.  Woods,  President,  Union  Spring  and  INfanufactur- 
ing  Company,  Frick  Building,  Pittsburgh,  Pa. 

H.  T.  Anderson,  Chief  Draughtsman,  Standard  Steel  Car 
Company,  Frick  Building,  Pittsburgh,  Pa. 

A.  E.  Cstrander,  Draughtsman,  Standard  Steel  Car  Company, 
Frick  Building,  Pittsburgh,  Pa. 

H.  C.  Lafferty,  Master  Painter,  Pressed  .Steel  Car  Company, 
Allegheny,  Pa. 

M.  C.  Blest,  Chief  Draughtsman,  Pressed  Steel  Car  Company, 

1720  Buena  Vista  street,  Allegheny,  Pa. 
John  S.  Sullivan,  Master  Blacksmith,  P.,  C,  C.  &  St.  L.  Ry. 

Co.,  P.  O.  Box  50,  Dennison,  O. 
Moore  Kelly,  Representative,  Ajax  Metal  Company,  Second 

National  Bank  Building,  Pittsburgh,  Pa. 

E.  W.  Lininger,  Chief  Clerk,  Pressed  Steel  Car  Company,  Al- 
legheny, Pa. 

President:  Gentlemen,  on  the  recommendation  of  the 
Executive  Committee,  these  gentlemen  will  become  members 
of  the  Club. 
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Cljoma^  Ttinb^ay. 


The  committee  appointed  to  prepare  resolutions  on  the  death  of 
Thos.  Lindsay,  a  member  of  the  Club,  present  the  following : 

Whereas  :  We  learn  with  sorrow  and  regret  of  the  death  of  our 
esteemed  member,  Thos.  Lindsay,  who  was  born  in  Steubenville,  O., 
January  29th,  1839.  The  greater  part  of  his  life  was  spent  in  railroad 
circles.  In  his  early  life  he  held  the  position  of  Master  Car  Builder 
with  the  Beaver  Falls  Car  Works,  John  L.  Gill  Car  Works,  Youngs- 
town  Car  Works,  Woodrull  Sleeping  Car  Co.,  Swissvale,  Pa.,  and  the 
last  17  years  of  his  life  were  spent  with  the  B.  &  O.  Railroad  Co.  He 
was  a  man  of  wide  acquaintance,  and  was  beloved  and  esteemed  by 
his  associates,  both  in  a  business  and  social  way.  He  died  in  ttiis  city 
March  24th,  1903,  after  an  illness  of  five  months  duration. 

Whereas :  His  uprightness  of  character  and  fair  and  honorable 
treatment  in  all  his  business  relations,  as  well  as  his  courtesy  and  kind- 
ly interest  in  those  who  were  associated  with  him,  have  endeared  him 
to  us  all,  and, 

Whereas :  His  life  and  character  has  always  been  such  as  to  com- 
mend itself  most  highly  to  all  classes  of  people,  therefore,  be  it 

Resolved :  That  we  herewith  place  on  record  our  high  appre- 
ciation of  his  sterling  qualities  and  believe  them  to  be  worthy  of  emula- 
tion, and  be  it  further 

Resolved  :  That  we  extend  to  his  sorrowing  family  our  sincere 
and  heartfelt  sympathy,  hoping  that  He  may  alleviate  their  grief  In 
this,  their  great  bereavement,  and  be  it  further 

Resolved :  That  these  resolutions  be  spread  on  the  minutes  and 
that  a  copy  of  the  same  be  presented  to  the  family. 

GEO.  E.  GIES,     1 

F.  McNULTY,      j  Committee 

G.  E.  CARSON,  j 
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The  Secretary  annomicecl  the  death  of  one  of  our  mem- 
bers, Mr.  Thomas  Lindsay,  one  of  the  charter  members  of  the 
Ckib,  whereupon  the  Chair  appointed  the  following  commit- 
tee to  draft  suitable  resohitions  on  the  death  of  Mr.  Lindsay: 
Mr.  George  E.  Gies,  Mr.  F.  McNulty  and  Mr   G.  E.  Carson. 

President:  Gentlemen,  the  next  order  of  business  will  1je 
the  presentation  of  the  paper  of  the  evening,  entitled  "The 
Locomotive  Steel  Frame  and  Its  Repairs,"  by  ]\[r.  A.  \V. 
McCaslin,  Master  Blacksmith  of  the  P.  &-  L.  E.  P.  R. 


"THE  LOCOMOTIVE  STEEL  FRAME.  AND 
ITS  REPAIRS." 


BY  A.   W.   MCCASLIX,  MASTER  BLACKSMITH,   P.   &  L.   E.   R.   R.   CO. 


The  above  subject  should  interest  not  only  the  foreman 
blacksmith,  who  in  a  manner  is  held  responsible  for  the  results 
or  behavior  of  the  work  passing  through  his  department,  or  the 
Master  Mechanic,  whose  energ\'  in  determining  the  caur.e  of 
failures  frequently  pushes  the  foreman  dangeroush*  close  to  the 
edge,  or  even  the  Superintendent  of  Motive  Power,  who  is  in- 
clined to  pronounce  the  word  failure,  a  corruption,  or  as  bei  ig 
entirely  void  of  meaning  in  its  application  to  the  performance  cf 
the  motive  power,  but  to  all  officials  of  all  railroads,  who  have 
the  best  interests  of  their  respective  roads  in  mind;  nor  shculd 
we  forget  the  traveling  public  whose  safety  is,  or  should  be,  gi^  en 
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paramount  consideration  from  the  highest  official  down  to  the 
apprentice  boy  in  the  shop.  This  is  termed  the  steel  age,  owing 
to  the  fact  that  Mild  steel,  through  its  superiority  over  iron  for 
some  purposes,  has  to  a  material  extent,  superseded  the  latter. 
Steel  is  at  the  present  time  being  quite  extensively  introduced, 
and  one  would  think  without  a  voucher  as  to  its  reliability,  into 
one  of  the  most  expensive  as  well  as  fundamental  parts  of  the 
locomotive.  If  compression,  tensile  and  torsional  strength  were 
the  only  requisites  of  a  perfect  material  for  locomotive  frames, 
steel  would  indeed  be  the  ideal  metal,  but  where  shocks  and  vi- 
brations are  factors,  we  approach  danger  in  its  use.  We  know 
of  no  other  member  of  the  locomotive  that  is  required  to  with- 
stand, per  square  inch,  that  expected  of  the  frame.  Steel  is  not 
a  universal  metal,  and  can  not  be  used  indiscriminately  or  re- 
gardless of  the  laws  governing  metallography  or  metallurg)^  but, 
like  men,  should  be  chosen  only  to  fill  the  positions  it  is  best 
fitted  for.  No  thinking  mechanic  would  accept  a  new  locomo- 
tive frame  made  from  cr3'stallized  iron,  with  its  tendency  to  sep- 
arate, from  the  least  shock.  Steel  is  also  "crystalline."  We 
doubt  if  there  is  a  Superintendent  of  Motive  Power  or  a  Master 
Mechanic  on  any  of  our  railroads  who  would  accept  a  new  engine 
frame  made  from  granular  iron,  with  its  disposition  to  fracture 
or  separate  from  shock,  identical  with  that  of  crystallized  iron 
when  there  is  the  least  flaw  or  imperfection  as  to  soundness  of  its 
surface.  Steel  is  also  granular, — and  every  hole  drilled  into  it 
makes  its  liability  almost  a  certainty  to  fracture  at  that  point,  if 
subject  to  shocks.  True,  steel  has  greater  tensile  strength 
than  iron,  but  certainly  at  the  expense  of  ductility.  The  best 
authorities  on  steel  claim  the  highest  tensile  strength  and  greatest 
ductility  can  not  be  had  together.  If  it  were  possible  to  com- 
bine the  highest  tensile  strength  of  steel,  and  the  ductility  of 
good  fibrous  iron,  the  problem  of  not  only  a  proper,  but  the  best 
material  for  frames  and  many  other  parts  of  locomotives, 
coaches,  cars,  etc.,  would  be  solved,  and  who  could  estimate  the 
saving  in  dollars  to  railways  in  general,  through  the  decrease  in 
failures  or  breakages,  frequently  termed  accidents. 

In  casting  a  locomotive  steel  frame,  owing  to  its  length  and 
irregular  shape,  we  believe  it  necessary  to  gate  or  pour  the  metal 
at  several  points  ;  thus,  in  a  manner,  casting  it  in  sections.    Does 
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this  metal  retain  the  proper  degree  of  temperature  or  fluidity, 
after  traveling  from  four  to  six  feet,  as  the  case  may  be,  to  form 
a  perfect  union  with  the  same  metal  at  the  same  temperature 
from  the  next  or  neighboring  pour  ?  This  would  be  possible 
when  pouring  large  volumes  of  metal,  if  the  pour  be  constant, 
but  can  we  have  perfect  faith  in  the  union  of  such  metal  when 
poured  at  intervals  of  four  to  six  feet  into  a  mould  with  a  sec- 
tional area  of  only  sixteen  to  twenty-five  square  inches,  owing  to 
its  tendency  to  cold-shut  at  point  of  supposed  union. 

Let  us  reason.  If  this  metal  be  poured  at  the  proper  tem- 
perature to  make  a  perfectly  solid  casting  retaining  its  full  virtue 
as  to  specified  strength,  ductility,  etc.,  what  will  be  the  percent- 
age of  these  virtues  at  point  of  union,  effected  at  a  lower  temper 
ature  occasioned  by  travel  of  metal  through  the  mould  some  dis- 
tance from  the  pour  ?  Invariably  it  is  necessary,  when  casting 
ingots,  to  cut  from  them  what  is  called  the  piped  er.d,  which  is 
constituted  largely  of  the  dirt  and  other  impurities  in  the  steel, 
which  settles  at  top  end  of  ingot.  If  this  is  necessary  in  order  to 
procure  a  perfect  or  sound  billet  from  which,  through  lamination 
a  solid  bar  of  refined  steel  can  be  produced,  what  are  the  condi- 
tions of  this  metal  in  a  steel  frame  with  these  imperfections  and 
impurities  uneliminated,  and  distributed  throughout  the  frame, 
the  effect  of  which  we  fear  are  not  always  considered. 

If  we  have  been  observant  we  have  noted,  in  the  many 
broken  steel  castings  that  come  into  the  shop,  a  cavity  at  point 
of  breakage,  around  which  can  also  be  seen  the  impurities  in  the 
steel,  which  settled  at  that  point.  Nor  should  we  be  unmindful 
of  the  fact  that  the  consequent  ill  effects  of  all  imperfections  as 
to  unions  as  well  as  impurities  in  the  steel,  are  greatly  augmented 
by  uneven  contraction,  which  annealing  does  not  always  entirely 
relieve. 

We  know  of  no  degree  of  temperature  that  a  sectional  area 
of  twelve  square  inches  at  a  much  higher  temperature  will  not 
more  than  speedily  meet  or  drop  to  than  is  possible  with  a  sec- 
tional area  of  twenty-four  square  inches.  If  the  argument  be 
worthy  of  thought,  I  would  ask  How  can  a  long  frame-back 
with  a  sectional  area  of  twenty-five  square  inches  cool  or  contract 
evenly  with  the  braces  or  bottom  rail  with  a  section  area  equal 
to  only  one-half  that  of  the  back,  without  leaving  a  strain  some- 
where in  the  frame  regardless  of  the  method  of  annealing  ? 
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We  are  told  by  some  steel  men  that  castings  made  from 
open-hearth  steel,  containing  a  specified  percentage  of  carbon, 
which  is  one  of  its  life-giving  components,  do  not  run  regular 
throughout  as  to  points  in  carbon.  Thus  a  frame  made  to  speci- 
fications or  formula,  calling  for  thirty  points  in  carbon,  is  liable 
to  contain  thirty  points  at  one  end,  with  twenty  points  at  other 
end  and  fifteen  points  in  the  middle,  etc.,  which  would  make  a 
frame  of  an  unknown  quality  at  any  given  point,  with  possibly 
its  weakest  section  where  greatest  stress  or  abuse  is  to  be  met, 
I  have  been  told  by  men  who  have  straightened  many  steel 
frames  under  the  steam  hammer  after  they  were  annealed,  that 
they  sometimes  break  in  two  in  the  middle  by  a  blow  from  the 
hammer  ;  others  will  break  off  near  the  end  through  shock  or 
jar,  which  certainlj^  shows  feeble  tenacitj',  but  this  should  not 
surprise  us  when  we  understand  that  steel  ingots  sometimes 
crack  in  two  or  three  places,  even  after  they  are  supposed  to  be 
cold,  which  doubtless  is  due  to  internal  as  well  as  external 
strains,  caused  by  uneven  shrinkage,  combined  with  the  left-over 
impurities  in  the  steel,  and  through  lack  of  reheating  and  the 
refining  process  under  the  hammer. 

After  the  frame  is  cast,  machined  and  placed  in  position, 
what  have  we  of  any  value  or  that  can  be  vouched  for  aside 
from  proper  design  and  dimensions  ?  Placed  in  service,  we  await 
results,  which  frequently  means  a  loss  that  some  of  you  gentle- 
men can  compute  more  easily  than  I.  It  is  simply  the  addition 
of  cost  of  repairs  to  that  of  engine  out  of  service  through 
broken  frame.  Some  might  ask  at  this  point,  will  a  given  num- 
ber of  steel  frames  show  a  greater  number  of  breakages  than  will 
the  same  number  of  good  fibrous  iron  frames,  doing  same  service 
under  same  conditions  ?  Will  say,  that  I  have  recently  learned 
that  on  one  of  our  neighboring  railroads,  they  have,  within  the 
last  six  months,  had  thirty-five  steel  frames  break  on  their  en- 
gines of  the  consolidated  class,  and  only  one  wrought  iron  frame 
broken  in  the  same  length  of  time.  This  great  number  of  fail- 
ures in  the  steel  frame  in  such  a  short  period  of  time,  would 
probably  cause  one  to  think  some  of  these  breakages  due  to  im- 
proper designing  of  frame.  If  this  be  true,  who  of  us  would 
care  to  take  the  responsibility  of  having  placed  an  incompetent 
man  at  this  very  important,  or  we  might  sa}^  one  of  the  funda- 
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mental  parts  in  the  construction  of  locomotives?  Has  any  one 
ever  known  such  a  number  of  broken  steel  frames  to  be  parallel- 
ed with  a  like  number  of  breakages  in  good  fibrous  iron  frames, 
doing  like  service,  under  similar  conditions,  in  the  same  length 
of  time,  even  when  the  steel  frames  in  service  have  been  out- 
numbered by  the  iron  frame  from  three  hundred  to  four  hundred 
percent.,  including,  as  this  would,  those  improperly  as  w^ell  as 
properly  designed. 

I  hear  many  complaints  from  foremen  smiths  on  many  of 
our  railroads  as  to  the  great  number  of  breakages  in  steel  frames, 
which  would  indicate  that  wherever  the  steel  frame  goes,  trouble 
accompanies  it.  How  shall  we  repair  this  broken  steel  frame  ? 
As  a  blacksmith  with  thirty-five  years  experience  in  the  manipu- 
lation of  iron  and  steel,  I  know  but  one  proper  way,  that  of  lay- 
ing in,  the  side  "  V  "  weld,  sometimes  called  the  angle  weld.  In 
the  preparation  of  parts  for  this  style  of  weld,  the  sides  of  frame 
at  breakage  should  be  driven  well  back,  in  order  to  gather  suffi- 
cient stock  for  upper  end  of  wedge  piece  to  properly  weld  upon. 
This  weld  is  generally  made  at  an  angle  of  90  degrees  (figure  i), 
but  think  an  angle  of  no  degrees  better,  (figure  2),  as  it  requires 
a  longer  lap  to  make  a  secure  weld  in  steel  than  it  does  in  iron, 
and  with  the  obtuse  angle,  the  piece  laid  in  is  less  liable  to  slip 
or  drive  past  its  first  contact  with  the  walls  of  aperture  in  the 
frame,  and  will  weld  by  first  blow  from  the  hammer,  there  being 
less  tendency  to  shear  in  the  weld. 

In  welding  broken  steel  frames  and  iron  frames  as  well,  the 
lay-in  pieces  are  usually  made  of  iron,  and  the  fibre  should 
always  run  with  length  of  back,  limb  or  brace,  according  to  loca- 
tion of  breakage.  This  style  of  weld  made  with  a  clean  heat, 
we  do  not  think  can  be  excelled,  but  it  should  be  remembered 
that  any  weld  made  with  dirty  or  sulphurous  fuel,  is  a  counter- 
feit, and  can  not  be  guaranteed,  and  I  am  pleased  to  be  able  to 
supplement  this  fact  by  saj-ing  railroad  officials,  as  a  rule,  do  not 
long  retain  the  foreman  or  his  subordinate  who  knowingly  jeop- 
ardize the  best  interests  of  his  company  by  placing  in  service  ar- 
ticles showing  faulty  workmanship  or  unreliable  material,  which 
gives  official  recognition  to  the  fact  that  a  sufficiency  of  the  best 
rather  than  a  super-abundance  of  the  inferior,  is  true  or  lasting 
economv. 
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We  frequently  hear  of  blacksmiths  whose  ingenuity  and 
reasoning  become  entangled,  and  in  their  efforts  to  a  speedy  way 
out  of  their  dilema,  resort  to  butt  welding  the  steel  frame,  and 
by  so  doing  entirely  di.sregard  the  nature  of  material  they  are 
handling,  as  well  as  the  fact  that  a  slow  compression  force 
will  not  effect  a  perfect  weld,  and  even  undertake  to  buit  weld 
this  frame  without  removing  it  from  the  engine,  when  their  past 
experience  and  best  judgment  w'ould  teach  them  that  the  most 
secure  weld  of  any  style  requires  a  rapid  succession  of  blows. 

The  method  of  butt  wielding  the  steel  frame  without 
removing  it  from  the  engine  consists  of  separating  it  at 
breakage  and  inserting  a  piece  of  wrought  iron,  which 
should  protrude  from  one-half  inch  to  one  inch  on  the 
four  sides  of  frame  (Figure  4).  A  furnace  from  eight  inches  to 
twelve  inches  square  is  then  built  around  the  broken  parts,  and 
air  and  oil  used  as  fuel.  When  the  broken  part  arrives  at 
proper  wielding  heat,  if  it  is  impossible  to  use  battering  ram, 
which    is   generally   the    case,    the    frame  is  pulled  together  at 
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weld  with  screw  rods,  or  by  some  other  equally  slow  means,  and 
the  parts  dressed  up  with  light  hammers,  and  the  butt  welds, 
for  there  are  two  of  them,  one  on  either  side  of  iron  inserted,  are 
completed,  but  with  this  method  of  welding,  only  the  first  in- 
stallment of  expense  in  the  repairs  of  the  frame  has  been  met 
A  combination  of  the  angle  and  butt  weld  would  be  preferable, 
(figure  3).  Were  it  possible  for  this  butt  weld  to  remain  intact, 
the  frame  would  break  on  eitherside  of  the  weld,  through  the 
fact  that  this  steel  casting  even  after  it  has  been  annealed,  is  in  a 
raw  condition,  and  every  square  inch  of  this  steel  encased  in  the 
furnace  for  the  purpose  of  heating  the  parts  for  making  the  weld, 
be  the  furnace  six  inches  or  twelve  inches  long,  is  brought  to  the 
same  high  heat  required  to  eft'ect  the  weld,  and  when  this  weld 
is  accomplished,  this  metal  of  granular  or  cn.-stalline  structure  is 
left  in  a  more-open  spongy,  as  well  as  over-heated  condition, 
which,  through  lack  of  hammering  or  lamination  of  any  kind,  is 
invalidated  for  service. 

If  there  were  no  impurities  and  defects  in  the  frame,  and  it 
should  break  through  the  solid,  how  can  we  expect  good  results 
from  a  weld  with  a  tensile  strength  of  only  sixty  to  eighty  per 
cent,  of  the  original  strength  of  material,  the  lap  or  angle  weld 
being  the  only  weld  that  can  be  guaranteed  to  approach  the 
initial  strength  of  bar  or  frame.  One  might  also  ask  what  the 
verdict  would  be  regarding  our  sanity  as  to  proportions  and  me- 
chanics in  general  when  we  pretend  to  repair  this  broken  frame 
by  drilling  it  full  of  holes  and  bolting  on  a  patch  with  a  sectional 
area  equal  to  only  one- half  that  of  the  broken  section. 

If  we  must  have  the  steel  frames  with  their  present  failures, 
we  think  the  proper  place  to  repair  not  only  them,  but  the  iron 
frame  as  well,  is  in  the  blacksmith  shop  under  the  steam  ham- 
mer or  on  the  anvil,  making  the  best  weld  known,  the  lap  or  angle 
weld,  paying  strict  attention  to  expansion  and  contraction  of  all 
the  parts  to  avoid  transmitting  an  undue  strain  to  the  limbs, 
which  also  include  the  braces. 

If  the  disease  calls  for  quinine,  we  believe  in  administering 
quinine,  but  should  it  be  necessary  to  amputate  the  leg  of  a  steel 
frame,  do  not  replace  it  with  cork  ;  use  good  refined  fibrous  iron 

Note.  The  above  paper  refers  only  to  the  locomotive  cast 
steel  frame,  and  not  to  laminated  mild  steel. 
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President :  We  have  before  us  this  evening  a  very  inter- 
esting subject,  and  one  on  which  a  great  deal  can  be  said  on 
both  sides.  Not  all  the  good  things  of  this  country  come  out 
of  the  West,  but  quite  a  good  many  of  them.  And  we  have  a 
good  thing  with  us  this  evening,  and  that  is  the  representative 
of  the  Amercan  Steel  Foundries  Compan}^,  l\'Ir.  Ira  C.  Hub- 
bell,  assistant  to  the  Vice  President,  who  has  kindly  consented 
to  open  the  discussion. 

Mr.  Ira  C.  Hubbell :  Mr.  President  and  gentlemen  :  My 
consent,  to  which  the  President  has  referred,  has  been  obtained 
somewhat  upon  a  parallel  with  the  man  who  meets  another 
man  after  the  sun  has  gone  down  and  says  "Hands  up!" 

Some  years  ago  a  man  left  his  home  in  Ireland  and  pre- 
empted 160  acres  of  land  in  Kansas  and  set  up  his  home.  And 
the  story  runs  that  one  of  the  first  things  established  on  the 
place  was  a  good  pig  sty.  In  time  a  brother  came  over  to  visit 
the  Kansan,  and  lie  took  him  out  to  show  him  the  place.  He 
showed  him  the  pig  pen  and  said,  ''\^'^hat  do  you  think  of 
that?''  "Well,  I  don't  know^ :  it  is  much  like  what  we  have 
over  there  ;  quite  the  same.  I  think  you  have  done  very  well." 
And  so  he  took  him  around  in  the  same  way  and  showed  him 
all  over  his  Kansas  home  and  got  the  same  response,  "You 
have  done  very  well ;  it  is  much  the  same  as  we  have  over 
there."  Finally  he  got  around  to  the  place  where  he  kept  his 
bees.  And  he  says,  "Have  yees  any  bees  o\xr  there?"  "Oh 
yes.  AVe  have  them  over  there  much  the  same  as  you  have, 
but  ours,  I  think,  are  about  five  times  the  loikes  of  them.'"' 
"Do  you  have  a  hive  like  that  with  a  little  hole  like  that  for  the 
bees  to  go  in  and  out  of?"  "Yes,  I  think  so;  much  the  same." 
"And  you  say  your  bees  are  about  five  times  the  size  of 
these?"  "Yes.  I  think  so;  fully  that,  I  think."  "Well,  if 
your  bees  are  fully  five  times  the  size  of  these,  how  do  they 
get  in  and  out  of  a  hole  the  size  of  that  one?"  "Oh,  I  dunno 
that;  that's  the  bees'  business." 

It  is  the  f)usiness  of  our  general  superintendent  to  be 
here  to-night  to  tell  you  something  about  what  is  called  cast 
steel,  because  I  am  not  a  cast  steel  maker.  I  have  only  been 
associated  with  the  production  of  cast  steel  in  the  capacity  of 
a  manufacturer  and  seller  of  it  but  a  very  few  months.    What 


Discussion-The  Ivocomotive  Steel  Frame,  and  its  Repairs     157 

1  know  of  cast  steel— v/hicb  T  prefer  to  call  open-hearth  steel 

has  come  from  having  been  a  pioneer  in  its  nse  in  connection 

with  railroad  e(inipment.  I  think  T  placed  cast  steel  nnder  the 
first  lot  of  cars  of  any  particular  nuin1)er,  in  which  the  material 
was  ever  used.  I  recall,  when  connected  some  years  ago  with 
the  Denver  &  Rio  Grande  Railroad  Company,  when  we  under- 
took to  use  the  first  steel  castings  in  connection  with  locomo- 
tive work.  And  those  of  you  who  have  followed  the  product 
for  a  matter  of  twenty  years  past  will  remember  that  in  the 
early  days  we  had  a  great  many  very  trying  and  annoying  ex- 
periences with  the  materiak  Those  who  have  been  engaged 
in  manufacturing  this  product  have  in  the  twenty  years  made 
remarkable  progress,  and  to-day  the  American  Steel  Foundries 
have  near  St.  Louis  two  plants  producing  close  to  7,000  tons 
a  month,  all  of  which  metal  goes  into  truck  and  body  bolsters. 
We  have  made  at  one  of  the  plants  a  few  locomotive  frames 
for  one  customer.  We  produce  a  metal  which,  I  think,  is  dis- 
tinctive, and  which  will  probably  approximate  an  average  of 
65,000  pounds  tensile  strength,  showing  an  elongation  of  24  per 
cent,  and  a  reduction  of  area  of  34  per  cent,  in  a  two-inch  sec- 
tion. It  has  been  said  that  you  can  give  each  of  two  men  a 
pile  of  lumber;  one  man  will  make  kindling  wood  and  the 
other  will  produce  a  house.  A  like  result  will  be  obtained 
along  almost  any  line.  I  am  very  sorry  that  our  general  su- 
perintendent could  not  be  here,  because  he  could  give  you  some 
of  the  details  of  making  this  metal,  which  I  cannot  do. 

1  want  to  thank  the  gentleman  who  has  prepared  this 
paper  for  what  he  has  said,  in  that  he  has  given  those  engaged 
in  producing  open-hearth  steel  something  to  think  about.  I 
am  not  in  entire  sympathy  with  all  of  his  comparisons,  and 
prefer  a  little  later  to  talk  on  some  points  of  the  paper.  But 
i  want  now  to  say  this,  that  there  is  no  reason  why  we  cannot 
produce  a  locomotive  frame  of  the  class  of  material  that  we 
are  using  in  our  bolsters  which  will  give  as  satisfactory  re- 
sults in  a  locomotive  frame  as  it  is  giving  in  the  bolsters.  I 
have  seen  cars  go  through  wrecks  where  the  axles  had  been 
bent  at  right  angles,  and  have  taken  the  body  and  truck  bol- 
sters and  used  them  m  repairing  the  cars  without  taking  them 
to  the  shop,  without  the  necessity  for  doing  any  work  on  the 
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body  or  truck  bolsters.  T  have  seen  Ciranite  City  liolsters 
which  came  into  our  St.  I.ouis  plants  from  somebody's  tender, 
where  the  bolster  was  twisted  all  out  of  shape,  but  it  had  on 
each  end  a  piece  of  tlie  wrought  frame  of  the  tender,  showing 
the  cast  steel  was  the  stronger. 

President :  There  is  another  gentleman  here  interested 
in  the  steel-casting  business.  I  do  not  know  whether  he  will 
say  anything  or  not,  but  I  am  going  to  ask  him.  Mr.  Jas.  i^. 
Allen,  of  the  Union  Steel  Casting  Company. 

Mr.  Jas.  P.  Allen:  Mr.  President:  I  really  have  not  had 
much  opportunity  to  prepare  myself  to  speak  upon  this  sub- 
ject. But  being  interested  in  the  manufacture  of  steel  cast- 
ings, although  we  do  not  make  engine  frames,  there  are  some 
points  about  which  I  would  like  to  say  a  few  words. 

Although,  as  I  said,  the  company  with  which  I  am  at 
present  connected  does  not  manufacture  engine  frames,  my 
previous  experience  ga^'e  me  an  opportunity  to  observe  not  a 
little  on  this  subject.  There  are  some  points  in  Mr.  McCaslin's 
paper  on  \vhich  it  seems  to  me  he  must  have  been  more  or  less 
misinformed,  in  regard  to  the  practices  and  phenomena  which 
obtain  in  i:)roducing  a  steel  cast  frame.  I  would  first  refer  to 
that  ])art  of  the  paper  relating  to  the  pouring  of  the  metal 
into  the  casting.  Now  it  is  the  practice  in  casting  a  locomotive 
frame  to  pour  it  from  a  down-take  runner  or  pouring  hole, 
wdiich  connects  with  a  long  gutter-like  runner,  is  parallel  with 
the  entire  length  of  the  frame,  and  from  that  there  are  small 
gates  or  openings  into  the  casting  through  which  the  metal 
flows  into  it.  Now  the  pouring  is  all  done  through  one  hole, 
the  gutter-shaped  runner  is  larger  than  the  gates  connecting 
with  the  casting,  and  it  quickly  fills  and  the  metal  runs  into 
the  casting  through  those  several  gates  simultaneously.  While 
it  is  true  it  does  cool  more  or  less  as  it  runs  into  the  mould, 
certainly  not  sufificient  to  prevent  a  perfect  union  when  the 
metal  comes  together  in  the  mold.  The  back  of  the  frame,  I. 
believe  it  is  called,  or  the  top  rail  which  is  continuous  through- 
out the  frame,  acts  as  a  runner,  in  a  sense,  for  the  braces  run- 
ning across  the  frame  :  and  there  are  tie  pieces  cast  across  the 
pedestals,  openings  of  about  the  same  size  as  the  braces  on  the 
lower  side  of  the  frame,  which  also  act  as  runners  and  assist 
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in  producing  a  uniform  contraction  and  shrinkage  of  the  frame. 
These  ties  are  cut  out  of  the  frame  after  the  casting  has  been 
shaken  out  of  the  mold  and  annealed. 

There  is  another  point  where  the  paper  speaks  of  the 
piped  ends  of  ingots.  Now  in  producing  an  engine  frame  there 
are  sinking  or  feeding  heads  cast  on  it  at  intervals  along  the 
frame  whereby  the  metal  is  fed  into  the  casting  as  it  shrinks. 
These  in  a  sense  act  the  same  as  the  ends  of  the  ingot  which 
IS  cut  off  and  thrown  aside.  These  openings  are  quite  large 
and  any  dirt,  a  little  sand  or  something  of  that  sort  that  might 
lodge  in  the  mold,  as  a  rule  floats  up  through  these  sinking 
heads,  which  are  removed  from  the  casting  and  thrown  away. 
Therefore  the  steel  cast  frame  is  in  that  regard  fully  equal 
to  the  ingot  after  the  top  end  has  been  cut  off  and  destroyed. 

Now  as  to  uniform  composition  of  the  metal,  I  can  sav 
that  in  those  shops  in  which  their  shop  practice  is  right,  and 
their  melting  practice  is  properiy  performed  as  it  is  to-day 
in  the  principal  steel  casting  plants  in  the  country,  there  is  a 
perfectly  uniform  metal  produced,  and  I  am  quite  sure  that  if 
you  would  take  the  frames  of  any  of  the  principal  manufac- 
turers and  take  tests  at  places  along  the  frame  you  would  find 
the  composition  very  even,  varying  little  if  at  all.  There  may 
be  a  variation  of  a  point  or  so,  but  practically  none. 

As  to  arnealing,  the  same  remarks  would  also  in  a  sense 
apply.  Annealing  is  not  done  now  by  hit  or  miss,  but  is  a 
thing  which  is  quite  fully  understood,  and  when  a  casting  is 
properly  annealed  the  strains  are  removed  that  have  set  in 
during  the  contraction,  or  shrinking  of  the  casting,  through 
the  fact  that  the  parts  of  the  mold  or  flask  in  which  cast,  holds 
and  prevents  certain  parts  of  the  casting  from  shrinking  freely. 
The  removal  of  the  strains  is  partly  due  to  the  fact  that  the 
casting  in  annealing  is  expanded  beyond  the  point  wdiere  the 
strains  set  in,  and  when  it  cools  there  is  not  the  same  obstruc- 
tion to  prevent  contraction  as  there  is  in  the  mold,  and  prin- 
cipally because  the  structure  of  the  metal  is  changed.  The 
molecular  formation  is  quite  different  after  the  annealing  has 
been  properly  performed. 

As  I  said,  we  ourselves  do  not  make  the  manv  engine 
frames  spt^ken  of,  although  we  do  make  front  frames  and  driv- 
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ing  wheel  centers  and  all  the  other  miscellaneous  castings  that 
enter  into  locomotives,  and  the  great  majority  of  them  under 
the  tests  and  inspection  of  the  railroads  for  which  the  locomo- 
tives are  intended.  And  we  invariably  have  surpassed  the 
specifications  laid  down  by  the  railroad  companies.  Our  re- 
jections are  practically  nothing  from  that  source,  the  results 
running  about  65,000  pounds  per  square  inch,  tensile  streno-th, 
with  an  elongation  of  about  25  per  cent  and  a  reduction  of 
area  very  close  to  40  per  cent  in  two  inches.  These  results  are 
obtained  right  along,  demonstrating  what  a  uniform  steel  cast 
product  can  be  and  is  produced. 

President:     Mr.  Partington,  can  we  hear  from  you? 

Mr.  James  Partington:  Mr.  Chairman:  It  occurs  to  me 
that  to  make  a  just  comparison  between  iron  and  steel  frames 
we  must  have  the  same  conditions.  Now  the  locomotive 
builders  throughout  the  country  have  built  a  great  many  steel 
frames  in  the  last  few^  3'ears,  and  necessarily  those  steel  frames 
have  been  put  into  locomotives  of  high  pressure  and  great 
power.  And,  in  the  last  five  or  six  years  the  strides  in  loco- 
motive building  ha\  e  been  great,  and  these  machines  are  sub- 
ject to  a  great  deal  more  excessive  strains  than  locomotives  of 
older  types.  The  Pittsburgh  works  of  the  American  Locomo- 
tive Comoany  has  not  built  a  great  many  locomotives  with 
steel  frames,  in  comparison  with  the  other  builders,  and  1  do 
not  know  of  a  single  case  where  an  order  has  been  turned  out 
having  part  steel  and  pa^^t  iron  frames,  either  there  or  any- 
where else;  and  it  seems  to  me  that  such  a  test  is  necessary 
before  you  can  speak  authoritatively  on  the  relative  merits  of 
the  two. 

The  railroad  Mr.  AlcCaslin  mentions  I  think  I  know  of, 
and  the  iron  frames  on  that  road  are  almost  altogether  on 
engines  of  light  DOwer  and  on  engines  that  are  all  of  them 
probably  old  enough  to  have  broken  their  iron  frames  and 
had  them  replaced  with  heavier  ones.  There  are  a  number  of 
railroads  that  arc  now  specifying  steel  frames  and  would  not 
have  anything  else.  1  know  of  a  case  in  point  at  present  where 
a  railroad  hss  had  considerable  trouble  with  iron  frames,  and 
is  replacing  some  of  them  with  steel  frames,  and  is  going  to 
the  expense  of  new  patterns  for  a  few  frames,  which  necessar- 
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ily  increases  the  cost  materially.  On  the  heavier  motive  power 
that  is  being  used  to-day,  if  a  frame  is  not  properly  braced,  I 
care  not  whether  it  is  iron  or  steel,  it  will  break.  There  were 
a  great  many  frames  broken  on  a  road  coming  into  Pittsburgh 
in  the  last  two  or  three  years  on  that  account.  These  frames 
were  all  iron  frameii'.  If  they  had  been  steiel  of  course  that 
would  have  been  used  as  an  argument  against  steel  frames. 

I  think  the  steel  frames  that  are  being  made  to-day  are 
good  frames,  and  I  think  they  are  perfectly  trustworthy  as  far 
as  we  have  had  opportunity  to  judge.  At  the  Pittsburgh  works 
any  steel  frames  that  we  have  furnished  have  as  far  as  we 
know  given  no  trouble.  I  do  not  recall  a  single  case  where 
we  have  had  a  complaint  of  broken  steel  frames. 

T  had  occasion  the  other  day  to  go  to  a  town  adjacent  lo 
where  we  were  having  some  steel  frames  made  in  a  steel  foun- 
dry. Some  of  these  frames  had  been  delivered  to  us  and  they 
were  somewhat  warped,  and  it  was  thought  desirable  that  I 
should  go  to  the  foundry  to  see  if  they  could  not  remedy  this. 
I  went  over  to  see  them  and  they  told  me  their  facilities  for 
straightening  frames  were  not  very  good.  I  went  into  the 
shop  and  examined  those  they  had  on  hand,  and  found  that 
some  of  these  v/ere  warped,  but  they  agreed  to  straighten 
them.  I  was  rather  curious  to  find  out  what  means  they  would 
take  to  straighten  them,  as  they  had  already  told  me  they  had 
no  straightening  plate,  and  no  press.  I  had  just  previously 
read  the  advanced  copy  of  Mr.  McCaslin's  paper,  so  when  they 
told  me  they  were  going  to  heat  these  frames  and  put  them 
under  a  drop  ball  it  almost  took  m}^  breath.  I  asked  them 
how  many  they  broke  in  that  way.  I  expected  of  course  they 
had  broken  some;  but  they  told  me  they  did  not  break  any. 
Now  if  they  can  take  these  steel  frames  and  straighten  them 
in  this  primitive  fashion,  I  think  they  ought  to  stand  for  some 
of  the  jars  and  shocks  the}^  get  on  a  locomotive. 

President :  This  subject,  gentlemen,  is  open  for  discus- 
sion, and  an  opportunity  offered  now  to  everybody  who  has 
anything  to  say.     Mr.  Wright,  can  we  hear  from  you? 

Mr.  R.  V.  Wright:  In  looking  into  the  subject  of  cast 
steel  locomotive  frames  it  seemed  to  me  that  part  of  the  fail- 
ures which  have  occurred  might  be  due  to  poor  design.     Sev- 
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eral  of  the  cast  steel  frames  which  I  have  examined  have  been 
of  the  same  design  as  the  wrought  iron  frames  which  they  re- 
placed. 

As  A'Ir.  McCaslin  has  very  clearly  shown  in  his  paper, 
there  is  a  great_  difference  between  the  structure  of  wrought 
iron  and  cast  steel.  Wrought  iron  is  a  iibrous  material  and 
consists  of  a  number  of  small  fibers  which  are  welded  to- 
gether. Cast  steel,  on  the  other  hand,  is  crystalline.  The 
strength,  ductility  and  hardness  of  the  cast  steel  depends  to 
some  extent  on  v/hether  this  crystallization  is  fine  or  coarse. 
The  crvstallization  depends  on  the  composition  of  the  steel 
and  the  heat  treatrjent  it  is  subjected  to  after  being  cast.  If 
continuallv  subjected  to  heavy  shocks  the  crystallization  be- 
comes coarse  and  the  miCtal  becomes  1)rittle. 

It  would  therefore  appear  that  a  larger  factor  of  safety 
should  be  used  in  designing  a  frame  of  cast  steel  than  for  one 
of  wrought  iron.  Cast  steel,  on  the  other  hand,  can  readily 
be  cast  in  any  section,  and  it  would  seem  that  a  better  distrib- 
ution of  metal,  as  far  as  strength  is  concerned,  could  be  ob- 
tained by  using  other  sections  than  the  rectangular  shape, 
which  is  standard  for  wrought  iron  frames. 

Cast  steel  is  practically  in  its  infancy,  and  even  the  steel 
foundry  men  who  are  present  must  admit  that  there  is  still 
much  to  be  learned  concerning  the  proper  handling  and  work- 
ing of  it.  It  is  in  some  respects  a  rather  uncertain  material, 
and  for  this  reason  also  a  greater  factor  of  safety  should  be 
used  than  for  a  wrought  iron  frame.  In  order  to  increase  this 
factor  and  yet  not  add  materially  to  the  weight  the  design  of 
the  frame  would  have  to  be  changed  quite  radically. 

The  paper  calls  attention  to  the  fact  that  the  top  rail  of 
the  frame  has  about  twice  the  cross-sectional  area  of  the  lower 
rail,  and  that  the  difterence  in  the  rate  of  cooling  would  cause 
serious  shrinkage  strains.  There  is  no  question  but  what  this 
is  a  bad  point  in  design-  for  cast  steel  and  that  it  should  be 
remedied  by  changing  the  design  so  that  both  members  will 
cool  at  the  same  rate. 

Toughness  and  ductility  must,  of  course,  be  sacrificed  if 
we  wish  to  increase  the  tensile  strength  of  cast  steel,  but  for  a 
mild  grade  of  cast  steel  the  strength  and  ductility  should  com- 
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pare  very  favoral^ly  with  a  g-ood  grade  of  wrought  iron.  The 
American  Standard  Specificfiation  for  Merchant  Iron,  Grade 
"A,"  requires  a  minimum  tensile  strength  of  50,000  pounds  per 
square  inch,  with  an  elongation  of  25  per  cent,  in  eight  inches. 
The  specifications  for  a  "soft"  grade  of  cast  steel  require  a 
minimum  tensile  strength  of  60,000  pounds  per  square  inch, 
with  an  elongation  of  22  per  cent,  in  two  inches. 

The  Railway  Age,  in  a  recent  editorial,  calls  attention  to 
an  improvement  m  the  molding  of  cast  steel  due  to  the  use  of 
green  molding  sand.  Until  recently  the  dry  sand  was  consid- 
ered better,  but  some  of  the  foundrymen  out  west  have  been 
using  green  sand  with  splendid  results.  The  green  sand  is 
supposed  to  let  off  steam  when  the  metal  strikes  it,  and  this  is 
supposed  to  develop  blow  holes.  Apparently  this  action,  if  it 
does  take  place,  is  not  serious,  for  castings  made  with  the  green 
sand  are  just  as  sound  as  those  made  with  the  dry  sand.  More- 
over, the  green  sand  gives  wa}^  when  the  metal  begins  to 
shrink :  and  shrinkage  strains  are  not  as  severe  as  when  the 
hard  dry  sand  is  used.  This  is  a  very  important  factor  in  mak- 
ing a  locomotive  frame  which  will  shrink  eight  or  ten  inches  in 
its  length.  The  green  sand  castings  clean  up  much  smoother 
than  those  made  in  dry  sand.  The  green  sand  does  not  burn 
into  the  metal  as  does  the  dry. 

The  question  of  proper  annealing,  which  was  mentioned 
by  Mr.  Allen,  is  also  an  important  one.  Some  of  the  steel 
foundries  do  not  give  this  subject  the  proper  amount  of  atten- 
tion, and  no  doubt  a  great  many  of  the  breakages  of  cast  steel 
frames  are  due  to  improper  annealing.  This  operation  is  a 
scientific  one.  The  metal  should  be  brought  to  a  certain  crit- 
ical point  and  then  be  allowed  to  cool.  If  the  temperature  is 
not  carried  high  enough  or  is  carried  too  high  the  metal  might 
just  as  well  not  be  annealed.  It  is,  of  course,  a  difficult  matter 
to  get  an  even  heat  on  all  parts  of  the  frame  unless  great  care 
is  taken. 

The  steel  frame  should  be  so  designed  that  it  will  never 
have  to  be  welded,  for  it  ie  a  material  that  will  not  weld  well. 
When  the  metal  near  the  weld  is  heated  to  a  high  point  it  be- 
comes spongy,  and  unless  it  is  worked  will  remain  so. 
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Mr.  L  H.  Turner :  It  is  true  that  we  do  have  a  greater 
proportion  of  breakages  with  steel  frames  than  we  do  with 
iron.  Then  steel  costs  more  than  wrought  iron,  and  if  it  be 
necessary  to  increase  the  cross  section  that  will  add  still  more 
to  the  cost.  I  would  like  to  have  some  of  the  gentlemen  who 
are  advocates  of  the  steel  frame  say  what  the  advantages  are. 
It  costs  us  more  to  get  them  in  the  first  place  and  we  still  have 
the  liability  to  breaking  after  we  do  get  them. 

President:  Is  there  anybody  present  that  can  answer  Mr. 
Turner's  question  ? 

Mr.  Hubbell :  I  will  try  to.  I  am  generally  ready  to  talk. 
The  various  points  in  Mr.  McCaslin's  paper  have  been  brought 
out  and  as  Mr.  Allen  has  said  it  seems  evident  that  Mr.  Mc- 
Caslin  has  not  been  entirely  familiar  with  what  is  being  pro- 
duced by  certain  manufacturers  of  open-hearth  steel  to-day. 
In  the  rough  simile  1  used  with  regard  to  the  two  piles  of  lum- 
ber and  the  two  men  is  reference  to  what  I  now  say.  One  man 
will  take  the  raw  materials  necessary  to  produce  open-hearth 
steel,  and  he  v/ill  produce  a  better  material  than  another  man 
will.  This  will  bring  to  a  great  many  of  you  the  inference  that 
the  quality  of  open-hearth  is  affected  by  both  the  sire  and  the 
dam.  I  remember  in  1895  visiting  a  plant  that  produced  this 
material,  and  to  convince  me  of  what  they  were  producing 
they  cut  a  gate  from  a  truck  bolster  about  two  inches  in 
diameter.  It  was  heated  and  cut  in  two  and  the  smith  welded 
it  and  then  it  was  heated  and  over  the  corner  of  the  anvil  it 
was  roughed  out  until  it  was  only  about  5-16  inch  thick.  I 
have  seen  metal  punished,  but  I  never  saw  any  metal  punished 
like  that.  Not  satisfied  with  what  had  been  done,  the  metal 
was  heated  and  a  drift  driven  through  the  weld,  and  in  the 
roughest  manner  possible,  that  hole  was  enlarged  until  the 
sides  were  practically  5-16  inch  square,  and  you  could  not  see 
the  weld.  T  think,  perhaps,  that  will  answer  the  question  that 
may  have  been  raised  in  regard  to  welding. 

Not  long  since  I  was  in  the  office  of  a  Superintendent  of 
Motive  Power  who  is  well  known  to  most  of  you  here  present, 
and  while  there  he  received  a  telegram  advising  that  engine 
number  so  and  so  was  in  the  house  with  a  broken  cast  steel 
frame.     It  did  not  seem  to  disturb  him  any.     He  dictated  a 
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teles^ram  directino:  tliat  the}^  upset  the  ends  of  the  fracture, 
weld  on  a  piece  of  vvrouoht  iron  and  then  weld  the  frame,  and 
he  told  me  that  in  his  experience  he  had  never  known  a  cast 
steel  frame  to  break  where  it  was  welded.  If  it  ever  broke  it 
would  break  somewhere  else. 

The  comparison  in  the  paper  made  with  reference  to  cast 
steel  and  good  fibrous  iron  is  not  dissimilar  to  a  comparison 
we  frequently  hear  on  the  street  by  some  one  who  for  some 
reason  satisfactory  to  himself  is  not  willing  to  unite  with  a 
church.  To  satisfy  his  good  wife  that  it  is  not  a  proper  thing 
for  him  to  belong  to  a  church  he  picks  out  as  miserable  a 
church  member  as  he  can  locate,  and  then  brings  up  the  best 
man  of  his  acquaintance  who  is  not  a  member  of  any  church 
and  makes  the  comparison.  Now  reference  was  made  to  a 
good  quality  of  fibrous  iron.  Since  1895  to  the  present  time  I 
have  bought  a  great  many  tons  of  iron,  and  I  do  not  believe 
I  have  had  very  many  tons  of  good  fibrous  iron  at  the  rate 
at  which  iron  has  been  sold  in  the  period  mentioned. 

Mr.  Turner  asked  with  regard  to  the  relative  cost  of  cast 
steel  frames  and  iron  frames.  I  do  not  know  that  I  am  suft"i- 
ciently  informed  to  clearly  answer,  but  it  is  my  opinion  that 
it  would  be  impossible  to  get  a  locomotive  frame  of  the  class 
that  is  required  to-day  and  is  referred  to  in  the  remarks  of 
Mr.  Partingtoui,  made  of  good  fibrous  iron,  very  little  if  any 
inside  of  7c  a  pound.  We  will  undertake  to  supply  you  with 
cast  steel  frames  with  a  good  discount  on  that.  Most  of  the 
difficulties  had  in  the  frames  referred  to  in  the  paper,  I  believe, 
are  due  largely  to  a  question  of  faulty  design.  I  believe  that 
any  reputable  maker  of  open-hearth  steel  can  produce  a  cast 
steel  frame,  which  need  not  necessarily  be  heavier  in  section 
but  lighter  than  the  iron  frame,  and  give  better  results  than 
can  be  had  with  iron  frames,  unit  of  value  considered. 

The  making  of  open-hearth  steel  is  an  industry  of  itself. 
I  quite  agree  that  it  is  in  its  infancy^,  but  it  is  a  very  healthy 
infant.  It  is  capable  of  standing  alone.  It  can  even  say  Papa 
and  Mamma.  But  if  we  are  going  to  have  anything  better 
to-morrow  than  we  have  to-day  we  must  each  of  us  be  willing 
to  give  up  what  we  have  for  the  better  thing  to-morrow,  and  I 
think  unquestionably  there  will  be  great  progress  made   in 
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open-hearth  steel.  I  am  not  sure  that  there  will  be  such  a 
marked  improvement  in  its  cjuaHty.  The  improvement  I  look 
for  is  more  in  the  direction  of  the  foundry  practice  which  will 
enable  us  to  produce  the  metal  at  a  lower  figure. 

We  have  shown  from  our  daily  practice  that  we  are  pro- 
ducing a  metal  more  ductile  than  iron.  And  while  I  am  on 
this  point  I  want  to  say  that  largely  as  a  matter  of  demonstra- 
tion as  to  what  can  be  done,  we  made  a  charge  one  day  which 
under  test  showed  a  tensile  strength  of  109,000  pounds  per 
square  inch,  an  elongation  of  15  per  cent,  and  a  reduction  of 
area  of  ig  per  cent,  in  a  two  inch  section.  1  do  not  know  of  any 
rolled  metal  made  that  will  compare  with  it.  As  a  matter  of 
laboratory  experiment  and  to  ascertain  in  a  measure  for  our 
own  enlightenment  as  well  as  for  the  benefit  of  the  railroads 
we  made  a  little  metal  in  the  laboratory  one  day  showing  100,- 

000  pounds  tensile  strength,  25  per  cent,  elongation  and  38  per 
cent,  reduction  of  area.     If  the  time  comes  when  it  is  demanded 

1  see  no  reason  why  that  laboratory  experiment  cannot  be  carried 
out  in  the  foundry.  We  give  a  great  deal  of  thought  and  at- 
tention to  the  laboratory  part  of  our  work.  We  give  consid- 
erable attention  to  micro-photographs  and  are  careful  in  the 
question  of  annealing  and  the  proper  treatment  of  steel  after 
it  is  made.  And  we  are  frequently  called  upon  by  our  railroad 
friends  to  make  chemical  analyses  for  them,  and  we  often  find 
where  they  send  in  a  piece  of  metal  sometimes  from  a  l)roken 
locomotive  frame,  sometimes  from  some  other  class  of  work, 
that  according  to  our  examination  the  metal  has  not  ])ecn  an- 
nealed. 

In  the  product  of  the  plants  with  which  I  am  connected,  as 
I  said  before,  Ave  use  practically  our  entire  output  in  trucks 
and  body  bolsters.  Among  my  other  duties  is  the  taking  up  of 
whatever  replacement  we  are  called  upon  to  make.  And  I  can 
say  to  you  frankly  that  the  number  of  these  occurring  in  pro- 
portion to  the  product  we  are  sending  out  is  very  very  small. 
I  referred  a  little  while  ago  to  having  placed  some  of  this  ma- 
terial under  a  lot  of  cars  several  years  ago  and  1  had  occa- 
sion not  long  since  to  look  up  the  question  of  replacements  of 
that  material,  and  the  records  show  that  there  has  not  been 
one  in  all  that  lot  of  cars.    We  do  not  have  that  experience  al  ■ 
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ways,  but  as  a  general  proposition  I  am  prepared  to  assert  and 
can  estal:)lish  by  onr  records  that  our  failures  in  open-hearth 
steel  will  compare  more  than  favorably  with  what  I  know  to 
be  the  facts  with  regard  to  the  use  of  locomotive  parts  made 
of  wrought  iron,  the  frames  not  excepted. 

Mr.  A.  W.  McCaslin  :  Mr.  Allen,  did  1  understand  you  to 
say  that  steel  frames  were  poured  at  one  point  only? 

Mr.  J.  P.  Allen  :     Yes,  sir. 

Mr.  McCasiin :     Is  this  the  general  practice? 

Mr.  Allen  :     Yes,  sir. 

Mr.  McCaslin  :  Then  1  have  certainly  been  misinformed 
by  steel  casting  men.  You  said  this  metal  was  poured  into  a 
gutter  or  trough-like  at  one  point,  and  this  trough  extended 
the  full  length  of  the  frame  and  was  gated  in  the  middle  and 
at  each  end  into  the  mould.  You  also  say  tlie  metal  is  poured 
into  several  vent  holes  throughout  the  mold.  'Iliis  is  certainly 
just  what  my  paper  claimed — pouring  or  gating  at  several 
points  mstead  of  one.  You  also  claim  even  contraction  of 
frame,  owing  to  solid  Vjrace  being  cast  across  the  bottom  of 
pedestal  jaws,  making  the  bottom  of  frame  continuous  same 
as  the  top  or  back,  and  that  this  solid  brace  is  cut  from  the 
jaws  when  the  frame  is  taken  from  the  sand.  This  might 
possibly  relieve  the  strain  to  some  extent  in  the  jaws,  but  the 
main  braces  in  the  frame,  running  from  wheel  center  to  wheel 
center,  are  left  intact,  with  the  resultant  strain  due  to  uneven 
shrinkage  of  unequal  parts,  as  claimed  in  the  paper  read. 

Mr.  McCaslin :  Mr.  Partington,  you  said  you  witnessed 
the  straightening  of  several  steel  frames  without  the  breaking 
of  one.  This  seems  strange  to  me,  for  they  frequently  do  break 
straightening.     Did  they  straighten  the  frames  cold? 

Mr.  James  Partington:     No,  they  heated  them  red. 

Mr.  McCaslin  :  You  said  these  frames  were  properly  and 
thoroughly  annealed.  Now,  it  don't  appear  just  the  proper 
thing  to  spend  about  two  days  thoroughly  annealing  a  steel 
frame  and  heat  it  red  hot  and  straighten  it  and  throw  it  down 
to  cool  ofif  in  a  half  hour. 

Mr.  Partington:  But  they  are  annealed  again  after  they 
are  straightened. 

Mr.  McCaslin :     That  would  be  an  interminable  process. 
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Gentlemen  :  It  appears  to  be  pretty  well  acknowledged 
here  this  evening"  that  the  locomotive  steel  frame  of  to-day  is 
not  what  it  should  be  ;  that  it  is  not  reliable.  We  know  loco- 
motive steel  frames  frequently  l)reak  and  that  they  are  in- 
variably repaired  with  wrought  iron.  If  the  steel  frame  will 
not  remain  an  all-steel  frame,  why  bargain  it  as  a  steel  frame 
at  all?  An  iron  fram.e  will  remain  an  iron  frame  no  matter 
how  often  repaired. 

Mr.  Hubbell  says  the  steel  industry  is  in  its  infancy;  that 
the  steel  frame  is  onl}'  a  baby,  and  it  will  be  just  the  thing 
when  it  attains  its  full  growth.  Now%  gentlemen,  if  the  rail- 
road companies  of  this  country  and  all  other  countries  wish 
to  go  into  the  business  of  raising  other  people's  children,  they 

have  a  splendid  opportunit}'  to  do  so  in  the  steel  frame 

"Beer." 

R.  V.  Wright:  Gentlemen,  I  think  it  proper  to  thank  Mr. 
McCaslin  for  his  very  able  and  instructive  paper  and  offer  a 
motion  to  that  effect. 

Motion  carried. 

There    being   no    furtlier    business    before    the    Club,    ad 
journed. 


EDWARD  KERR.  President. 


W.  R.  BROWN,  Supt.  G.  W.  GOSSER.  Sec'y  and  Treas. 
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THE  KELSO  TENDER  COUPLER. 

Pivoted  liead,  no 
springs.  Has  a  "lock- 
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W\rtLLErtBLE  or  Cf\ST  STEEL 

Manufactured  exclusively  by      JH^    McCONWAY    &    TORLEY    CO., 

PITTSBURGH,  PA. 


NILES  TOOL  WORKS,  HAMILTON,  Q. 


EXTRA  HEAVY  TOOLS  FOR  RAILWAY  SHOPS. 

MACHINE  TOOLS  OF  EVERY  DESCRIPTION. 

OKKICES  : 

NEW  YORK,         PHILADELPHIA.  PITTSBURG.  CHICAGO-WESTERN, 
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M.  M.  Cochran,  President. 

W.  Haruy  Brown,  Vice  President. 


John  H.  Wurtz  Secretary  and  Treasurer 
J.  S.  Newmyer,  General  Manager. 


WASHINGTON  COAL  &  COKE  CO. 
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COAL. 
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WASHINGTON 
CONNELLSVILLE  COKE. 


FURNACE. 


FOUNDRY. 


CRUSHED. 


Shipments  via  B.  &.  O.  Railroad  and  P.  &,  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 

N.  P.  HYNDMAN,  Sales  Agent.    H.  R.  HYN  OMAN,  Ass't  Sales  Ag't. 


Pintsch  Light         Steam  Heat 


In  use  on  120,000  Care  5.000 
Locomotives  and  1,700  Buoys 
in  Euiope  and  America,  and 
adopted  as  the  standard  light- 
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and  Guaranteed. 
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For  Every  Purpose. 
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Pittsburg  Office,  Empire  Building. 


RAILWAY    STEEL-SPRING    COMPANY, 

IHellcal  and  Eliptical  Springs, 
STEEL    TIRED    WHEELS 

Pressed  Steel  Journal  Box  Lids,  "  M.  C.  B.,"  "  Fletcher"  and  all  other  de- 
signs, top  and  side  hung  ;  Morris  and  Drexel  Patents. 

General  Office,    71    Broadway,    New  York. 

BRANCH  OFFICES:— Chicago,  1380  Old  Colony  Building:  St.  Louis,  Lincoln 
Trust  Building;  St.  Paul,  Pioneer  Press  Building;  Washington,  D.  C, 
17  Sun  Building. 


TAYLOR 


BEST 
YORKSHIRE 


ST  A  Y= BOLT  IRON 


PISTON    RODS  and   AXLES 

Used  by  the  Leading  Railroads 

R.  MUSHET'S  "SfpElS^  STEELS 

Doing  More  Work  than  any  other  Known  Steels 


THESE  GOODS  ARE  THE  STANDARD  OF  EXCELLENCE 


Sole  Represenatives  in  the  United  States,  Canada  and  Mexico 

B.  M.  JONES  &  CO. 


No.  159  Devonshire  Street,  BOSTON. 


No.  143  Liberty  Street,  NEW  YORK. 


American  Locomotive  Company, 

General  Office:  25  Broad  St.,  New  York. 


SCHENECTADY     WORKS, 

Schenectady,  N.  Y. 

BROOKS     WORKS, 

Dunkirk,  N.  Y. 

PITTSBURG     WORKS, 

Allegheny,  Pa. 

RICHMOND     WORKS, 

Richmond,  Va. 


COOKE     WORKS, 

Paterson,  N.  J. 

RHODE    ISLAND   WORKS, 

Providence,  R.  I. 

DICKSON      WORKS, 

Scranton,  Pa. 

MANCHESTER      WORKS, 

Manchester,  N.  II. 


Builders  of  Locomotives  for  all  Classes  of  Service. 


MANNING,  MAXWELL  &  MOORE 


ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Railway  and  Machinists*  Tools  and  Supplies  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

THE  FRANKLIN    MFG.  CO., 

C,  J.  S.  MILLER.  President. 

FRANKLIN.         -        -        PA. 

Asbestos    Railway  85%    Magnesia  Boiler 

Supplies.  \(/  Lagging. 

Perfection   Journal   Box    (fS  Train  Pipe  Coverings. 
Packing  ^Patented.;  Papers,  Packings,  Etc. 


THE  INTERLOCKING 

Brake  Shoe 

Wears 

Entirely 

Out 


Scrap  from  Christy  Type  ofShoes 


sSigjwj^ 


About  10  lbs.  each  from  all  types. 


I 


SAFETY. 

ECONOMY.  ,^    .„ 

All  that  Is  left  of  the  Interlocking  Shoe  after  use— about  3  ozs. 

MANUFACTURERS  RAILWAY  SUPPLY  COMPANY,  Chicago. 

THE   REPUBLIC   RAILWAY  APPLIANCE    CO.,  Lincoln  Trust  BIdg.,  St.  Louis,  Mo. 

SPENCER  OTIS  COMPANY.  Chicago  and  Omaha. 

HUKILL-HUNTER  COMPANY,  Pittsburgh. 


**High  Standard ''  Body  Colors  for 
^^      ^^'^  BAGGA6E  CAR5 


Made  for  ease  and  speed  of  working,  thorough  covering, 
durability  and  beautiful  effect. 

These  colors  have  been  tested  and  used  by  many  railway  companies 
for  many  years  with  BEST  RESULTS. 

Study  Our  Neiv  '^  R.H.  Book." 

THE    LOWE    BROTHERS    COMPANY, 


NEW   YORK. 


KANSAS  CITT- 


Peerless  Rubber  manufacturing  Co. 


,    ,v*vri,i.'jJ:»>,^-.;,-j>-.;ii;..,,<i,G:^_7&y_-';*'-i-.-j"-'  _         - 

04 


K\2  34  567&9\0\\\2 


g  ^19123456769101112105 

f*\/I  P££Pl£SS  fiUBBEP  MF6.C0.f^.  yJ06 ^ 


Manufacturers  Fine  MGChanJcal  Rubber  Goods  for  Railroad  Equipment  ^^^^^''Zv^- 


J.    L.    HUKILL, 

PRBST.  it  TR&AS. 


K.    F.    HUNTER, 

V.    PREST. 


R.   J.    EVANS, 

SEO'Y 


HuKiLL  -  Hunter  Co.. 


RAIL  ROAD.  MILL  and 


GENERAL    SUPPLIES, 


No.   20   WOOD   STREET, 


PITTSBURG.  PA. 


AGENTS    FOR    .    .    . 

GTTTTA   PEROHA  and  RUBBER  MFG.  CO. 
NORWICH   BELT  MFG.   CO. 
FORSTERS'   SPLIT   PULLEYS. 
AOME   BALL   BEARING   JACKS. 
INTHJRLOOKING   BRAKE  SHOE. 


BELL  TELEPHONES 

COURT   3051 
"  2052 


SUYDAM'S  Protective  PAINTS 


Used  extensively  since  1832. 

Highest  Grade  Graphite  Paints 

for  Structural  Steel  and  Iron. 

Suydam's  "Perfection" 
standL'clrs     Freight  Car  Paint. 
Protective  Carbon  Coatings 

Carbon    and    Graphite    combined  jr^p    StccI    CarS 

properly  with  specially  treated  BulldingS.    BHdgCS,   EtC. 

Weather-Proof  Oils. 

Red  Lead  Protective  Paint 

Prepared  ready  for  the  brush. 

No  precipitation,   perfect  covering. 

Suydam's  "AA"  Freight  Japan 

A  combined  Reducing  Oil-Dryer  for 

Car  Shops  and  Structural  Works. 

J  i        f   absolutaly  increase  durability  of   and    greatly 

Guaranteed  to    |  ^^^.^^^^^  ^^^.^^^  ^j  p^i^j  ^■^^^^  ^^ich  it  is  used. 


MANUFACTURED    BY" 


M.  B.  SUYDAM  COMPANY, 

ESTABLISHED  1S32,  INCORPORATED  1900, 

OFFICE  AND  WORKS,  61ST,   AND   BUTLER  STS., 

BELL  "PHONE,    343    FISK.  PITTSBURGH,     PA. 


GALENA  -  SIGNAL  OIL  GOMPANY, 

FRANKLIN,  PENNA. 

SUCCESSORS  TO 
GALENA  OIL  COMPANY  &  SIGNAL  OIL  COMPANY. 

Sole  Manufacturers  of  the  Celebrated 

GALENA   COACH,     A  I  I     ^  SIBLEY^S 

11  I  I     \  PERFECTION 

ENGINE,  11  I  I        I  VALVE 

and  CAR,         V  I  L   ^  and  SIGNAL 


Charles    Miller, 


President. 


Send  Us  Your  Orders... 


''  The  world  generally  give^  its  admiration 
not  to  the  man  who  does  whjs.t  nobody  else 
attempts  to  do,  but  to  the  m2s.n  who  does  best 
what  multitudes  do  well." 


Upon  this  maxim  our  worl(  is  founded.       Just  now  we  want  your  orders  for 

Malleable   and   Grey 
•    .  Iron  Castings  .    • 

We  iiave  ample  and  modern  facilities.       We  guarantee  prompt  shipments. 

Fort  Pitt  Malleable  &  Qrey  Iron  Co., 

PITTSBURGH,  PA. 


Ac  APT    ^^  '^^^^  ^^^^  ^"^  HIGHEST    GRADE    TOOLS.     . 
iHU  I     LOCOMOTIVE  AND  MACHINE  SHOP  TOOLS  OUR  SPECIALTY. 


DRILLS  —   REAMERS   —  TAPS     -  CUTTERS   —  SPECIAL  TOOLS. 

TRADE  -^^^  MARK  Established  1874. 

CLEVELAND  TWIST    DRILL    CO. 

CLEVELAND NEW  YORK. CHICAGO. 

^a  Car  Wheels 

are  made  by  the 

Keystone  Car  Wheel  Company 

PITTSBURG,  PA. 

The  Widest  Experience. 
The  Best  Results. 


Every  Wheel  Guaranteed. 


Main  Office:     1201  Park  Building,  Pittsburg- 
Eastern  Office  :    807  Girard  Building.  Philadelphia. 

Works  on  the  Lines  of  tbe 
B.  &  0.  R.  R.         P.  &  L.  E.  R.  R.         P.  R.  R. 

C.  V.  SLOCUM.  President.  W.  W.  LOBDELL,  Vice  President- 

L.  B.  WHITNEY,  Treasurer.  W.  L.  ELKINS.  Secretary 
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Penn^rylvania  Ca^r 

General  Office: 
FARMERS 

Wheel  Company, 

BANK 

BUILDING, 
Pittsburgh,  Pa. 

MANUFACTURERS    OF 

The  Highest  Grade 
Chilled  Iron 
Car  Wheels. 

W  o  r  ks: 
PREBLE 

AVENUE, 
Allegheny,  Pa. 

I^he   Lawrge«/'t   Output  and 
BEST  Equipped  Plant 
in    the    World.    .    .    . 

Damascus  Bronze  Co.  P'ttsburg.  pk. 


Damascus  Nickel  Bronze  Locomotive 
Castings  are  guzuranteed  to  give  50  fc 
greater  mileage — save  25  %  in  oil — at 
no  time  heat  to  cut  or  char  ak.n  axle 
or  pin.       &    is    0    ^    et    0    0 


Damascus  Bronze — Castings  and  Ingot 
Phosphor  Bronze — Castings  and  Ingot 
Phosphorized  Copper. 
Babbit  Metals — All  Grades. 


GLOBE 


SPECIFY  "DAMASCUS 


NICKEL  BRONZE." 


BRAND. 


70  l^^l  A 

TONS         l|Aj  ^'^'^• 

MAKING     A     SPECIALTY    OF 

RAILROAD    MALLEABLES 

We  know  that  our  Iron  is  more  uniform  and  bel- 
ter  adapted   for  Severe  Service  than  that 
made  in  a  general  jobbing  foundry. 

WE     SOLICIT     INQUIRIES     AND     BLUE     PRINTS     FROM 
RAILROADS     AND     INDEPENDENT     CAR     OWNERS. 


Pennsylvania  Malleable  Company 


GENERAL  OFFICES,  WORKS, 

FRICK  BUILDING.  PITTSBURG,  PA.  McKEES  ROCKS,  PA 


WE  ARE  NOW  CASTING 

400  WHEELS  DAILY 

AT    OUR   NEW   CAR   WHEEL    FOUNDRY,  AND  ARE    BOOKING 
ORDERS  FOR  IMMEDIATE  DELIVERY. 

CENTRAL  CAR  WHEEL  CO, 

PITTSBURG,  PA. 

General  Offices,  Frick  Building. 


^^^VB  COUPLES  cet/v^^ 


25  WEST330  ST 
NEW   YORK. 


works: 

DEPEW,  N.  Y. 


<V 


mCARl' 


^«4/Vo  RAILWAY  CAR^^^ 


^• 


m^mi&miG 


An  elastic  paint  for  preserving  iron  and  steel. 
Prevents  rust.     Write  for  the  B  3  booklet,  describing  it. 

TheSherwin-Williams  Co. 

SPECIALISTS    IN   P-AIIVTS    AND    VARNISHES  FOR  RAILWAY  USES. 

CLEVELAND,  NEW  YORK,  BOSTON,  SAN  FRANCISCO,      MINNEAPOLIS  TORONTO. 

CHICAGO,  NEWARK,  KANSAS  CITY,    LOS  ANGELES.  MONTREAL,  WINNIPEG. 


GOES  UP  IN  SMOKE. 

A  factory's  fortunes  hinge  upon  good  boilers, 
sound  machinery,  clear 
draft,  eve r-b u  rn  i  n g 
fire.  Delay  spells  loss. 
Leaks,  cracks,  rust, 
corrosion  are  banes  of 
)   business. 

"Wisconsin 
GrapHite 
Roof  and 
StacK  Paint 

keeps    the    repair-man 
idle. 

No  weather  extremes, 
no  climatic  caprice  can 
pierce  their  armor  plate.      Free  samples. 

WISCONSIN  GRAPHITE  COMPANY, 
PITTSBURG,  PA. 


^ he    Jlmerican    SBrake    Shoe 
and    foundry    Company. 

S^roadway-Slflaiden  jCane  SBuilding,  Dtew  ^ork. 
Western  llnion  S^uilding,  Chicago. 

OPERATING  THE  PLANTS  FORMERLY  CONTROLLED  BY  THE 

Ramapo  Foundry  Company,  Mahwah,  N.  J. 

The  Lappin  Brake  Shoe  Company,   Bloomfield,   N.  J.  and 

Buffalo,  N.  Y. 
The  Corning  Brake  Shoe  &  Iron  Works,   Corning,  N.  Y. 
The  Sargent  Company,  Chicago  Heights,  111. 
Ross-Meehan  Foundry  Company,  Chattanooga,  Tenn. 

Manufacturers  of  Brake  Shoes  under  the  Sargent,  Diamond 
"S",  lyappin,  Corning,  Streeter,  Herron,  Cardwell  and 
other  patents.   Also  miscellaneous  iron  and  steel  castings. 


Nathan  ManufacturingCo. 

92  and  94  Liberty  Street,  New  York. 
180  Old  Colony  Building,  Chicago. 

MONITOR  INJECTORS  FOR  LOCOMOTIVES. 


Sight-Feed  Lubricators. 

All   Specially  arranged   for   High-Pressure   Engines. 

STEAM   FIRE  EXTINGUISHERS  for  Switching  and  Yard    Engines 

Boiler  Washers,  Boiie'-  Testers,  Rod  and 

Guide  Oil  Cups,  Etc. 

Latrobe   Steel  Company, 

URERS      OF 

TIRES 


MANUFACTURERS      OF 


LOCOMOTIVE   AND 

CAR    WHEEL 

AND  WELDLESS  STEEL  FLANGES  FOR  HIGH 
PRESSURE  STEAM,  WATER  OR  GAS  LINES. 

Main  Office:     1200  Girard  Building.  Philadelphia. 

Branch  Office:     1506  Bowling  Green  Offices,  II  Broadway,  New  York. 


NATIONAL    TUBE    COMPANY 


Manufacturers  of 


High  Grade  Wrought  Iron 
(Pi,  And  Steel 

^  Tubular  Goods. 


Merchant  Pipe. 

steam,  Gas  and  Water  Pipe, 
Black  and  Galvanized. 

Locomotive  Boiler  Tubes. 

Arch  Pipes,  Stay  Tubes,  Water  Grates,  Safe  Ends 
for  Boiler  Tubes. 

Seamless  Cold  Drawn  Boiler  Tubes 

for  all  purposes. 

SALES  OFFICES  = 

New  York,  N.  Y.  Philadelphia,  Pa.  Pittsburg,  Pa. 

Havemcyer  Building.  267  South  Fourth  St.  Empire  Building 

Chicago,  III.  San  Francisco,  Cal. 

Western  Union  Building.  420  California  Street. 


GENERAL  OFFICE:  FOREIGN  DEPARTMENT: 

PITTSBURG.  PA.  LONDON.  E.  C. 

Frick  Building.  Dock  House,  Billiter  St. 


VI 


CATALOGUES  8  CIRCULARS 
CHEERFULLY   FURNI5HE0. 


AND "" 

*•  MANUFACTURERS  OF 

,,„,,,„,^         ELECTRIC,STEAM£HOTWATER 

FRANKFORT  AND  CUFF  STREETS.  HEATING  APPARATUS 

NEW  YORK. 


BRANCH  OFFICE         ROOKERY.  CHICAGO.  I U. 


FOR  RAILWAY  CARS. 


"ONLY    THE     BEST    IS    THE    CHEAPEST" 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT    IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL       rnn     f      FAST    PASSENGER    CAR    SERVICE, 


BEARINGS 


FOR 


HEAVY  FREIGHT  CAR  SERVICE. 


MAGNUS  METAL  COMPANY 


612  FIDELITY  TRUST  BUILDING 
BUFFALO,    N     Y. 


170   BROADWAY 
NEW  YORK. 


*"  COLORS  AND  SPECIFICATIONS  | 

A  new  folder   illustrating   steel    structures ;    with    colors  fi 

[H  of  Dixon's  Silica-Graphite  Paint,   and  practical  specifica-  | 

HI  tions  for  construction  and    maintenance  painting  of  steel 

and  iron.     Published  for  Free  Distribution  by   the 
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JOSEPH    DIXON  CRUCIBLE  COMPANY 

JERSEY  CITY,  U.  S.  A. 


The 


^ 


^ 


^ 


Tower 
Coupler. 


Freight,  Passenger 
and  Locomotive. 


Malleable  Iron  Castings 
for  Railroad  Use. 


In  Steel  or  Malleable  Iron. 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 


CLEVELAND 


CHICAGO.         INDIANAPOLIS 


TOLEDO.         SHARON. 


vn 
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Air  Brakes — 

WestiiiKliouse  Air  Brake  Co ix 

Air  Compressors — 
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Manning.  Maxwell  >&  Moore xv 
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Lawrenceville  Bronze  Co., xi 

Magnus  Metal  Co., vi 
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Side  Stakes- 
Pressed  Steel  Car  Co 
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Spring  Buffer  Blocks- 
Gould  Coupler  Co., ii 

Stay  Bolt  Iron — 
B.  M.  Jones  &  Co ivx 

Stake  Pockets — 

Pressed  Steel  Car  Co., 

Outside  back  cover 

Stay-Bolt  Taps- 
Cleveland  Twist  Drill  Co 

In.side  buck  cover 

Steam  Fire  Extinguishers 
for  Locomotives — 
Natlian  Manufacturing  Co., iv 

Steel  Tires— 

Latrobe  Steel  Co., iv 

Steel  Tired  Wheels— 

Kiiiluay  rrteel  Spring  Co xiii 

Springs— 

liailway  Steel  Spring  Co xiii 

Steel  Cars- 
Pressed  Steel  Car  Co 

Outside  back  cover 


Steel  -Mushet's— 

B.  M.  Jones  &  Co xiv 

Tools- 
Cleveland  Twi.st  Drill  Co 

Inside  back  cover 

Trucks  and  Truck  Frames- 
Pressed  Steel  Car  Co 

Outside  back  cover 

Varnishes — 

Sherwin-Williams  Co., ii 

Weldless  Steel  Flanges— 

Latrobe  Steel  Co iv 

Wheels- 
Keystone  Car  Wheel  Co 

Inside  back  cover 
Pennsylvania  Car  Wheel  Co., 

Inside  front  cover 
Central  Car  Wheel  Co., i 

Wooden  Cars— 

Pressed  Steel  Car  Co 

Outside  l^ack  cover 


Westinghouse 
Friction    Draft   Gear. 

The  Westinghouse  Friction  Draft  Gear  is 
a    gradually    applied    and    automatically 
released  frictional  resistance  which  absorbs 
the    shocks     delivered    to     train     during 
buffing  and  pulling  operations 

Manofactufed  by 

The  Westinghouse  Air  Brake  Co. 

Pittsburg,  Pa» 

Builders  of  the  Air  Brake. 

KEASEY 
PULLEYS 


WITH 


MALLEABLE 
IRON  HUBS 


J.  D.  Ilwain  &  Co, 

Sales  Agents, 

20B--2I0  Third  Ave., 

PITTSBURG,  PA. 
Phone    Bell   3155  Court- 


THE  KEASEY  PULLEY  is  a  combination  of  the  best  features  of  both  iron  and 
wood  pulleys  all  objectionable  points  of  each  being  eliminated.  The  HUBS  are  of 
MALLEABLE  IRON,  giving  greatest  strength  with  the  least  possible  weight,  a  feature 
possessed  by  no  other  pulley.  The  spokes  are  of  the  best  seasoned  hickory,  so  placed 
a.s  to  give  very  little  resistance  to  the  air.  The  rims  are  made  of  poplar,  which  is 
recognized  to  be  the  best  wood  for  that  purpose.  The  SEGMENTS  are  both  NAILED 
and  GLUED.  Used  in  thousands  of  mills  and  factories  every  day  and  in  all  cases 
giving  the  best  of  satisfaction. 

SOME  OF  THE  POINTS  OF  MERIT: 

1.  Ease  in  mounting  on  shaft. 

•I.  CO.MPRESSIOX  SHAFT  ATTACHMENT  AIDED  BY  SET  .SCREWS. 

3.  Interchangeable  wood  bu.shings. 

4.  NO  WIDE  ARMS  to  fan  the  air  and  CONSUME  the  power. 

5.  Best  belt  surface. 

6.  Every  SEGMENT  of  the  rim  NAILED  and  GLUED. 

7.  Every  pulley  carefully  balanced.    Cannot  get  out  of  round. 

8.  Mechanical   in  construction  and  ap- 

pearance 

9.  Made  in  all  sizes  and  GUARANTEED 

FOR  ANY  POWER. 

Heavy  Key  .Seated   Pulleys  and   Main 
Drives  a  Specialty. 

We  also  furnish  flange,  dynamo  and  loose 
pulleys,  step  and  taper  cones,  and  all  kinds  of 
pulleys  of  special  construction,  and  will  be 
plea.sed  to  quote  prices  on  application. 

BELTING,    BELT  LACING  MACHINES, 
BELT    DRESSING. 

SEND  FOR  CATALOGUE  AND  DISCOUNTS. 
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at  the  Hotel  Henry,  with  President  T.  PI.  ^McConnell  in  the 
Chair. 
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Hie  following-  oentlemen  registered  : 
MEMBERS. 


Anderson.  Thos. 
Blest,  M.  C 
Conway,  J-  T^- 
Diamond,  P.  R. 
Fitzgerald.  Orrin 
Flinn,  C. 
Gies,  Geo.  E. 
Grieves,  E.  V\^ 
Grove,  E.  M. 
JTofifman,  N.    K. 
PTolbrook,   D.    O. 
Hunter,  PI.  L. 
Hurley,  J.  L. 
Hyndman;  F.  T. 
Keppel,  A.  M.,  Jr. 
Kessler,  D.  D. 
Knight,  E.  A. 
Lininger,  W. 
Lininger,   E.  W. 
I.obez,  Pierre  L. 
Macoubray,  R.  J. 
Manry,  Geo.  P. 
Milligan,  Jno.   D.,   M. 
McConneli,  J.  H. 
McCracken,  Jno. 


Black,  Prof.  R. 
Blaney,  Prof.  H.  E. 
Eccleson,  Prof.  W.  J. 
Johnson,  Jno.  E. 
Lindsay,  Master  Earl 


McEeatters,  F.  R. 
McTlwain,  J.  D. 
McNulty,  F.  M. 
Noble,  D.  C. 
Gates,  Geo.  ^I. 
F'elletier,   Louis 
Ferine,  D.  M. 
Proven,  Jno. 
Quest,   AY.  O. 
Richardson,  W.   P. 
Simmons.  W.  M. 
Slocum.  A.  W. 
Smith.   TX  W. 
Stucki,  A. 
.Summers,  E.  W. 
Tesseyman,  J.  E. 
l^homas,  E.  C. 
Thompson.  Geo.  H. 
Turner,  L.  H. 
AVarne.  J.  C. 
Watts,  H.  W. 
Weigel.  F.  S. 
D.  Weisbrod,  J.  E. 

Wright,  R."  V. 
Wright,  V/m. 
J.  B.  Yohe. 

VISITORS. 

Mayer,  E.  H. 
Shafer,  W.  L. 
Smith,  Sion  B. 
Stinson,   Prof.   C.   P. 
Summers,  H.  H. 
M.  S.  Tracy. 


The  mimites  ot  the  prex'ious  meeting  l)eing  printed,  the 
reading  of  them  v,as  dispensed  with. 
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I'lie  list  of  applicants  for  mcinlKTsliip   was  read  bv   the 

Secretary  as  follows: 

R.  C.  Winlow,  Inspector,  I'rcssed  Steel  Car  Company,  Alle- 
gheny, Pa. 

Jno.   P.  Allen,   Rep    Union  Steel   Castings    Comjiany,    Sixty- 
first  street  ami  A.  Y.  Py.,  Pittsburgh. 

James   Partington,   Chief   Draftsman,     American     Locomotive 
Company,    Allegheny.    Pa. 

.\\'  C.  Wlnterhalter,  Sec'y,  Champ,  Rivet  Co.,  Farmers  P)ank 
Building,  I^iltsburgh,  Pa. 

L.  A.  Lee,  Chief  Operator,   P.   e^  L.   E.  Y<.   R.   Gen'l   Office, 
Pittsburgh.  Pa. 

H.  F.  Darby.  Jr.,  Rep.  Cutter  Flectric  ^Ifg.  Company,  Farm- 
ers Bank  lUdg.,  Pittsburgh,  Pa. 

R.   L.   Berkebile,  Asst.   Chief  Clerk,   Pressed  Steel   Car  Com- 
pany, Allegheny,  Pa. 

[acob  Jenny,  G.  F.'c.  R..  Alonon.  Div..  P.  R.  R.  Co.,  Thirty - 
second  street.  S.  S.,  Pittsburgh. 

W.  E.  McFarland.  Asst.  R.  F.  of  F.,  Alonon.  Div.,  P.  R.  R. 
Co.,  S.  S.,  Piitsluirgh. 

Fred  Bowery.  Rep.  American   Xut  and   Bolt   Fastener  Com- 
pany, Frick  Bldg.,  City. 

D.  W.  Smith,  Fore.  Painter,  Pennsylvania  Lines  \^^est,  A.lle- 
gheny,   P^a. 
President:     Vv'hen  these  names  have  been   submitted  to 

and  approved  by  the  Executive  Committee,  the  gentlemen  will 

become  members  of  this  Club. 

President :     Our  meeting  will  necessarily  be  a  little  out 

of  the  ordinary  this  evening.     Will  transact  a  little  business, 

will  have  some  music,  and  in  fact  it  is  going  to  be  a  little  bit 

mixed   all   around. 

Secretary  Conwav  read  the  following  communication: 

Syracuse,  N.  Y.,  May  18,  1903. 
Mr.  J.  E).  Conway,  Secretary, 

Railway  Club  of  Pittsburgh, 
Pittsburgh,  Pa. 
Dear  Sir :— - 

As  I  have  left  Pittsburgh,  and  do  not  expect  to  return  as 
a  permanent  resident,  I  believe  it  is  proper  for  me  to  tender 
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my  resigr.ation  as  a  member  of  the  Executive  Committee  of 
the  Railway  Club  of  Pittsburgh,  in  order  to  enable  some  other 
member,  who  will  give  it  his  time  and  attention  better  than  T 
can  at  a  distance,  an  opportunity  to  serve  in  this  matter. 

I,  of  course,  hope  to  retain  my  membership,  and  at  a  dis- 
tance will  assist  the  Club  in  every  way  possible,  and  hope  oc- 
casionally to  attend  some  of  its  meetings. 

With  1)est  wishes,  I  am,  yours  truly, 

JAS.  E.  SIMONS. 

President :  Gentlcmeu,  what  is  your  pleasure  with  the 
communication  of  Mr.  Simons?  At  the  present  time  three 
members  of  the  Exectitive  Committee  are  not  residents  of 
Pittsburgh.  Mr.  Crawford  resides  in  Pt.  Wayne,  -\fr.  Simons 
is  now  a  resident  of  Syracuse,  and  Mr.  Hyndman  is  a  resi- 
dent of  DuBois.  Tt  is  absolutely  necessary,  it  seems  to  me, 
that  we  should  have  an  Executive  Committee  at  least  the  ma- 
jority of  whom  reside  in  Pittsburgh. 

Mr.  L.  H.  Turner:  I  move  that  the  resignation  be  ac- 
cepted, and  a  vote  of  thanks  tendered  ]\Ir.  Simons  for  his  past 
very  efficient  services  to  this  Club:  also  that  the  matter  of 
election  to  iill  the  vacancy  be  postponed  until  the  annual  elec- 
tion. 

The  motion  being  duly  seconded,  carried. 

President:  T  understand,  gentlemen,  that  there  will  be 
no  paper  presented  this  evening,  as  the  Secretary  was  very 
much  disappointed  by  the  failure  of  the  gentleman  who  had 
agreed  to  get  out  the  paper  for  this  meeting,  and  it  was 
deemed  advisable  to  have  the  meeting  of  a  social  nature.  The 
Secretary  also  suggested  that  in  view  of  the  fact  that  this  was 
the  last  meeting  before  our  summer  vacation,  that  it  might  be 
proper  for  the  President  to  have  something  to  say. 

About  seven  years  ago  in  Omaha  they  had  a  Chautauqua 
Association,  and  the  subject  for  that  meeting  was  "The  Prog- 
ress in  Anierica  in  the  last  One  Hundred  Years."  The  Presi- 
dent of  the  Cli-dj  called  upon  me  to  read  something  along  that 
line,  and  to  please  him.  I  put  in  a  little  time  on  a  paper  on 
"American  Inventions  in  the  East  Hundred  Years  from  a 
Mechanical  Standpoint."  I  have  a  copy  of  this  paper  with 
me,  and  there  may  be  some  things  in  it  that  will  interest  you. 
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NOTE.      (Tlic  paper  following  has  been  revised  to  date. 
— Secp-tarv.) 


American  Inventions  in  the  Last  Hundred  Years. 

By    L^residont  J.  H.   .McConncll. 


A\'hen  \ve  investigate  the  growth  in  the  nineteenth  cen- 
tury from  a  mechanical  standpoint,  the  first  to  attract  our  at- 
tention is  Fulton's  steamboat  on  the  Hudson  river.  In  the 
year  1807  the  Clermont  was  completed  and  made  the  first  trip 
on  Friday,  August  4th,  from  New  York  to  Albany  in  thirty- 
six  hours.     The  return  trip  was  made  in  thirty  hours. 

While  Robert  Fulton  was  not  the  first  man  to  construct 
a  steamboat,  he  was  the  first  man  to  make  a  success  of  the 
steamboat,  as  other  attempts  previous  to  1807  were  failures. 
The  Clermont,  after  the  first  trip,  was  established  as  a  regu- 
lar passenger  boat  between  New  York  and  Albany.  During 
the  winter  of  1808  she  was  enlarged  and  in  the  following 
spring  began  running  again  as  a  regular  boat.  In  i8t2  Fulton 
built  two  steam  ferryboats  for  crossing  the  Pludson  river  and 
one  for  the  Fast  River.  In  1814  Fulton  proposed  plans  for  a 
war  vessel  to  be  propelled  by  steam.  Congress  passed  an  act 
the  same  vear  authorizing  the  building  of  one  or  more  float- 
ing batteries  for  coast  defense.  Fulton  was  appointed  engi- 
neer for  the  construction  of  the  first  vessel.  In  June,  1814, 
the  keel  was  laid,  and  in  October  tlie  boat  was  launched.  By 
.May,  181 5,  her  engine  v/as  put  aboard.  ]i\W  4.  181 5,  the  first 
steam  mar.-of-war  ever  built  niade  the  trial  trip  to  the  ocean 
and  back,  a  distance  of  fifty-three  miles  in  eight  hours  and 
twenty  minutes  by  the  force  of  steam. 

In  September  the  complete  armament  was  placed  aboard 
and  another  trip  w?s  made  to  the  ocean  and  back,  the  vessel 
going  at  the  rate  of  five  and  one-half  miles  per  hour.  The 
vessel  was  named  the  Fulton,  the  first.  In  181 1  Fulton  built 
the  steamboat  Orleans.  The  first  trip  was  made  to  New  Or- 
leans in  181 2;  time  fourteen  days.  He  also  built  at  Pittsburgh 
in  1814  a  steamboat  called  the  Vesuvius.  While  Fulton  was 
rebuilding  the  Clermont,  John  Stevens  was  building  the 
Phoenix  in  New  Jersey.     It  was  completed  shortly  after  the 
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Clermont  commenced  her  regular  trips.  Fulton  having  been 
granted  a  monopoly  of  steam  navigation  on  the  Hudson,  the 
Phoenix  could  not  run  on  that  river.  Stevens,  however,  was 
bold  enough  to  take  his  vessel  out  to  sea  in  order  that  it  might 
be  put  m  service  on  the  Delaware  river,  and  John  Stevens 
was  the  first  man  to  navigate  the  ocean  by  steam.  The  first 
trip  across  the  ocean  by  steam  was  made  by  the  Savannah  in 
1819  from  Savannah,  Ga.,  to  Russia  by  way  of  England.  She 
returned  direct  from  St.  l^etersburg,  Russia,  to  New  York  in 
twenty-six  days. 

A  Race  on  the  Hudson. 

In  1809  a  company  was  formed  in  Albany  as  an  opposi- 
tion steamboat  line  to  Fulton's  boat,  and  in  September  the 
first  vessel  \vns  advertised  to  leave  at  the  same  time  as  Ful- 
ton's. Excitement  ran  high.  Both  vessels  left  Albany  to- 
gether, each  captain  determined  on  reaching  New  York  first. 
For  a  long  distance  the  contest  was  even,  and  it  was  not  until 
New^  York  was  almost  reached  that  Fulton's  proved  itself  to 
be  the  faster  boat.  On  board  the  Clermont  was  Prof.  Kemp 
of  Columbia  College  and,  as  it  left  the  other  behind  after 
thirty  hours'  struggle,  the  professor  held  out  a  coil  of  rope  to 
Captain  Stout,  offering  to  tow  him  into  port.  vVs  new  boats 
were  placed  in  service  on  tlip  Hudson  the  speed  was  increased, 
in  1820  the  time  was  reduced  between  New  York  and  Albany 
to  twenty  hours;  in  1S25  to  fourteen  hours  and  thirty  min- 
utes; in  1870  seven  hours.  The  Daniel  Drew,  in  i860,  on  the 
Hudson  ri^•cr  made  tW'ent3^-two  miles  an  hour  against  the 
tide. 

Previous  to  1815  it  required  four  months  to  make  the  trip 
on  a  flatboat  from  New  Orleans  to  vSt.  Louis.  The  steamer 
Enterprise,  built  in  1815,  made  the  trip  from  Ne'w  Orleans  to 
Louisville  in  twenty-five  days,  two  hours  and  forty  minutes; 
in  1819  the  steamer  Paragon  made  the  run  in  eighteen  days 
and  ten  hours;  in  1834  th.e  Tuscorrora,  in  seven  days,  sixteen 
hours;  in  1840  the  Ed.  Shippen  in  five  days,  fourteen  hours, 
and  in  1853,  Eclipse  in  four  days,  nine  hours  and  twenty  min- 
utes. In  1844  the  J.  M.  White  made  the  run  from  New  Or- 
leans to  St.   Louis,  a  distance  of  1,218  miles,  in  three  days, 
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twenty-tlirrr  liorrs  and  nine  minutes.  'I'his  was  not  equaled 
until  tlie  famous  race  in  1P70  l)et\veen  the  I\.  E.  Lee  and  the 
Xatchcz,  wlien  the  former  b(jat  made  the  run  in  three  days, 
eighteen  hoars  and  fourteen  minutes,  beating  the  Natchez  by 
six  hours. 

The  First  Telegraph  Line. 

In  the  year  i<S32,  while  returning  from  a  voyage  to  Eng- 
land, Prof.  Morse  concei\'ed  the  idea  of  electric  telegraph. 
After  a  great  many  experiments  and  discouragements  in  New 
York  in  i8,-'5  he  put  in  operation  his  first  model.  The  matter 
was  brought  before  the  public  in  1837,  when  he  secured  his 
patent.  In  ili^S  a  bill  was  introduced  in  Congress  to  appro- 
priate $30,000  to  construct  a  telegraph  line  between  Baltimore 
and  Washington.  "1  he  proposition  was  looked  upon  as  wild 
and  visionary,  and  was  ridiculed  b}  the  American  people. 
After  some  delay  the  bill  passed  and  the  line  was  completed 
in  May,  1844.,  when  the  tirst  message  was  sent  a  few  days 
later.  May  27,  1844,  a  message  was  sent  from  Baltimore  to 
\''-'ashin2:ton  saying : 

"Tames  K.  Polk  has  been  nominated  for  President  by  the 
Democratic  convention  in  session." 

An  evening  paper  published  the  dispatch,  and  it  was 
everywhere  ridiculed.  AVhen  the  morning  train  from  Balti- 
more brought  the  confirmation  of  the  message,  Morse's 
triumph  and  fortune  were  assured. 

High-Speed  Engines. 

'^llie  improvement  in  the  stationary  engine  in  the  United 
States  was  not  very  marked  until  about  1850.  Engines  were 
not  constructed  with  any  particular  view  to  fuel  economy. 
Some  were  running,  consuming  twice  the  quantity  of  fuel  nec- 
essary to  do  I'he  work.  The  Corlis  engine,  invented  by  George 
H.  Corlis,  of  Providence,  P.  L,  created  a  revolution  in  station- 
ary engine  birilding,  and  it  has  been  extensively  copied  all 
over  Europe. 

When  the  first  Corlis  engines  were  built  Mr.  Corlis  of- 
fered the  proprietors  of  the  James  Mills  at  Newburyport  to 
replace  their  engines  with  Corlis  engines  and  take  for  his  pay 
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$10,000  in  cash,  or  five  times  the  price  of  the  fuel  his  engines 
saved  in  one  year  over  those  in  operation,  they  being  consid- 
ered very  economical  on  fuel ;  10,483  pounds  of  coal  per  day 
was  the  average  amount  used  for  five  years.  Tt  was  decided 
to  accept  the  proposition  on  the  fuel-saving  basis.  The  new 
Corlis  engines  ran  one  year  from  December  3,  1855,  and  it  was 
found  that  tlie  average  amount  of  fuel  used  per  day  was  5,690 
pounds.  Tlie  coal  being  reckoned  at  $6  per  ton,  Mr.  Corlis  re- 
ceived for  his  engines  $19,734.22. 

In  1852  Mr.  Corlis  contracted  with  Crocker  Bros.,  of 
Taunton,  iMass.,  to  furnish  them  with  an  engine  to  do  the 
same  work  with  two  tons  of  coal  per  day  that  they  were  doing 
with  five  tons,  and  agreed  to  pay  them  $1  per  pound  for  every 
pound  of  coal  his  engine  consumed  over  two  tons  per  day.  His 
contract  was  successfully  carried  out.  The  introduction  of 
the  electric  light  has  produced  a  large  number  of  what  are 
termed  high-speed  engmes,  particularly  adapted  to  fast-run- 
ning machinery.  By  their  use  a  small  engine  running  at  a 
high  rate  of  speed  is  made  to  develop  the  same  power  as  a 
much  larger  engine  running  at  a  slow  speed. 

The  high-speed  engine  runs  at  a  rate  of  from  300  to  350 
revolutions  per  minute,  while  old  type  of  engines  ran  from 
60  to  90  revolutions  per  minute.  The  immense  amount  of 
power  required  in  large  manufacturing  establishments  and  the 
large  ocean  steamers  has  brought  out  the  compovmd  an<l 
triple  expansion  engines.  The  compound  engine  has  one  high 
and  one  low  pressure  cylinder.  After  the  steam  lias  done  its 
work  in  the  high  pressure  cylinder  it  enters  the  low  pressure 
cylinder  and  performs  the  same  work  there,  making  use  of  the 
same  steam  tvvice.  In  the  triple  expansion  engine  the  same 
steam  is  made  to  do  the  work  for  all  three  cylinders,  they  be- 
ing constructed  of  increased  diameters;  as  the  steam  loses  its 
force  the  increased  diameter  of  the  next  cylinder  makes  up 
for  the  loss  in  pressure.  On  steamers  having  compound  or 
triple  expansion  engines,  the  exhaust  steam  is  condensed  to 
water  again  and  the  water  is  pumped  back  into  the  boiler.  The 
Corlis  engine  differed  from  other  engines,  particularly  in  the 
manner  in  which  its  speed  was  regulated.  In  the  old  engines 
the  ordinary  Hat  slide  valve  was  used.     In  the  Corlis  engines 
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the  valves  were  circular  and  made  to  oscillate  in  place  of  slid- 
inf^.  The  con-truction  of  the  governor  on  the  Corlis  engine 
absolutely  coritrolled  the  amount  of  steam  admitted  to  the 
cylinder.  If  the  load  was  li.qht  a  smaller  quantity  was  ad- 
mitted ;  if  t:he  ^vork  was  suddenly  increased  by  the  starting  of 
additional  machinery'  the  governor  immediately  responded 
and  admitted  a  larger  quantity  of  steam  to  take  the  increased 
load,  giving  the  engine  at  all  times  a  steady  and  uniform 
motion. 

Printing  Press  Evolution. 

The  printing  press  has  shown  remarkable  development 
since  i860.  In  1R35  the  New  York  Tribune  had  a  printing 
press  capable  of  printing  1,500  copies  an  hour  and  three  men 
working  from  midnight  until  6  in  the  morning  could  turn  out 
the  whole  edition.  After  a  long  season  of  experimenting  the 
stereotyping  process  was  applied  to  newspaper  work.  In  1861 
W.  M.  Bullock  of  Pittsburgh  built  the  first  web  press,  but  it 
was  several  years  before  he  produced  the  improved  press  cap- 
able of  turning  out  10.000  perfect  copies  an  hour.  In  187  [ 
Richard  M.  Iloe  produced  a  press  which  turned  out  18,000  pa- 
pers per  hour.  He  soon  brought  out  another  press  called  the 
double  perfecting  press,  which  turned  out  30,000  papers  per 
hour.  His  next  improvement  was  a  press  turning  out  48,000 
eight-page  papers  per  hour.  This  w^ork  is  done  night  after 
night,  always  producing  the  same  results?  This  machine 
folds  and  automatically  counts  them  in  bundles  of  fifty  each. 

The  latest  machine  from  the  Hoe  Company  is  a  press 
that  prints,  pastes,  folds  and  counts  at  the  rate  of  96,000  four- 
page  papers  an  hour,  48,000  six  or  eight-page  papers  and  24,- 
000  ten  to  sixteen-page  papers  per  hour.  In  the  art  of  print- 
ing the  new  typemaking  and  setting  machine  is  considered  a 
marvel.  By  its  use  the  melted  metal  is  run  into  a  type  ma- 
chine set  up  and  ready  for  the  column  before  leaving  the  ma- 
chine. The  New  York  Tribune  has  a  man  at  one  of  these 
machines  who  has  made  and  set  up  80,000  "ems"  in  one  day. 
An  ordinary  day's  work  on  one  of  these  machines  is  48,000, 
made  and  set  up  ready  for  the  press.  The  type  is  not  used  a 
second  time  and  after  being  used  once  is  not  distributed  in 
the  ordinary  v/ay,  but  is  melted  up  and  used  over. 
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To  America  belons^s  the  credit  of  the  first  successful  sew- 
ing machine.  Elias  TTowe.  employed  in  a  machine  shop  at 
Boston,  conceived  the  idea  of  making  a  sewing  machine.  For 
tive  years  he  planned  and  worked  at  it.  In  1845  his  first  model 
was  made  and  in  1846  he  secured  a  patent  to  use  it.  In 
18-17  he  took  tlie  machine  to  England  were  he  tried  to  intro- 
duce it,  without  success.  On  returning  to  Boston  he  found 
parties  had  constructed  machines  after  his  patent.  After 
numerous  law  suits  he  secured  his  rigiits  in  the  invention.  At 
the  expiration  of  his  patent  his  invention     had     netted     him 

v'''?2,000,000. 

Advent  of  the  Railroad. 

The  railroad  industries  of  the  United  States  date  from 
1826,  wdien  the  first  railroad,  two  miles  long,  was  built  at 
Ouincey,  Mass.  It  vv^as  operated  by  Horses.  Originally  the 
rails  Avere  made  of  wood.  Aftervv/ard  they  were  covered  with 
an  iron  piate.  The  introduction  of  locomotives  met  with  a 
great  deal  of  opposition  and  the  suggestion  that  they  would 
eventually  j^ul!  a  train  of  cars  12  miles  an  hour  was  considered 
the  talk  of  a  crazy  man.  From  1826  to  1840  only  2,197  miles 
of  railroad  had  been  built.  In  1870,  48,000  miles  were  in  opera- 
tion and  in  1902,  200,000  miles.  The  present  mileage  of  the 
United  States  is  nearly  one-lhalf  of  the  total  mileage  of  the 
world,  being  ^^  per  cent.  The  Interstate  Commerce  report, 
1901,  says:  '"There  are  $11,688,147,091  invested  in  the  rail- 
ways of  the  Ignited  States.  No  other  enterprise  has  grown 
so  rapidly.  The  total  earnings  for  the  year  ended  June,  1901, 
were  $1,588,526,037,  divided  as  follcAvs :  Passenger  earnings, 
$.35 1 -356,265  ;  freight  earnings.  $1,118,543,014;  the  balance 
about  $118,600,000,  represented  the  earnings  for  mail,  express 
and  miscellaneous  service.  'Jdie  nmnber  of  passengers  carried 
was  607,278,121;  tons  carried.  1,089,226,440.  This  service  re- 
(|uired  1,100,000  employes  whose  wages  amount  to  $610,000,- 
000,  1,600,000  freight  cars,  36,000  passenger  cars  and  40,000 
locomotives,  also  4,000  sleeping  cars.  Ten  thousand  two  hun- 
dred loconsotives  were  engaged  in  passenger  service,  23,000 
in  freight  service,  6,000  in  switching  service  and  800  in  mis- 
cellaneous service. 
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The  growth  of  the  locomotive  and  freight  car  is  an  inter- 
esting study.  The  first  locomotive  weighed  about  four  tons, 
and  it  did  not  increase  much  above  twenty  tons  until  after 
1850.  From  1850  to  1870  there  was  a  marked  increase  in  the 
size  and  weight.  Engines  were  built  in  1870  weighing  sixty 
tons.  In  1890  a  number  were  built  weighing  eighty  tons, 
without  tender;  in  1902  a  number  weighing  130  tons  and  with 
tender  loaded  70  tons,  a  total  of  400,000  poimds.  The  first  lo- 
comotive with,  tender  did  not  weigh  to  exceed  seven  tons. 

Previous  to  1850  the  ordinary  freight  car  weighed  five 
tons  and  carried  a  load  of  five  tons.  I'he  modern  freight  car 
weiehs  35,000  pounds,  and  carries  a  load  of  80,000  pounds. 
The  former  car  and  load  w^eighed  20,000  pounds,  while  the 
modern  car  weighs  105,000  pounds.  Steel  coal  cars  now  in 
general  use  carry  100,000  pounds  of  coal. 

Since  1870  transportation  of  fruit,  vegetables,  dressed 
beef  and  other  perishable  goods  has  brought  the  refrigerator 
car  into  use.  Tt  has  insured  the  successful  transportation  of 
fruit  from  California  to  New  York.  Meat  can  be  carried  with 
safety  long  distances. 

The  furniture  car  is  of  recent  date.  Some  of  these  cars 
are  fifty  feet  long  and  are  used  for  the  transportation  of  furni- 
ture, wagons,  agricultural  implements  and  articles  of  large 
bulk  and  light  weight.  The  transportation  of  oil  in  bulk  now 
requires  a  tank  car  holdino-  8,000  gallons.  Special  stock  cars 
for  cattle  and  horses  are  now  in  common  use.  All  of  these 
special  features  have  increased  the  cost.  The  increase  in  size 
and  capacity  of  the  modern  equipment  has  been  occasioned 
by  competition,  decrease  in  rate  and  in  the  transportation  of 
perishable  freight,  which  could  not  be  transported  long  dis- 
tance until  these  cars  were  provided.  The  refrigerator  car 
has  concentrated  the  packing  houses  in  a  few  large  cities.  The 
passenger  car  equipment  has  increased  in  size,  weight  and 
magnificence  in  the  last  tAventy-fi\'e  years.  Previoiis  to  i860 
there  were  not  many  sleeping  cars  in  service.  After  their  in- 
troduction the  public  demand  required  their  adoption  on  all 
trunk  lines.  When  first  introduced  they  weighed  60,000 
pounds.  This  weight  has  l^ieen  increased  to  120,000  pounds. 
Originally  they  cost  $12,000,  and  a  number  are  in  service  to- 
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day,  costiniLj  $28,000.  A  modern  passenger  car  or  sleeping 
car  has  gas  light,  steam  heat,  hot  and  cold  water,  and  are  a 
perfect  palace  compared  with  cars  twenty-five  years  ago. 
Witli  better  equipment  the  speed  has  been  increased.  In  1870 
twenty-two  miles  an  hour  was  the  average  speed  of  a  passen- 
ger tram,  ft  required  six  days  and  twelve  hours  to  go  from 
New  York  to  San  Francisco.  The  trip  is  now  made  in  about 
four  days ;  three  days  from  Chicago  to  San  Francisco  and  one 
day  from  New  York  to  Chicago.  In  1870  the  journey  from 
Omaha  to  Ogdcn  required  fifty-two  hours ;  it  is  now  made  in 
thirty  hours.  With  increased  speed  and  comfort  the  public 
gets  cheaper  fare  and  still  they  want  it  for  less. 

The  first  American  locomotive  was  built  at  the  West 
Point  foundry  in  1830.  After  running  a  short  time  it  blew 
up  and  another  was  built  by  the  same  company.  In  January, 
1831,  the  Baltimore  &  Ohio  Railroad  offered  $4,000  for  the 
best  anthracite  coal-burning  locomotive,  weighing  three  and  a 
half  tons,  capable  of  drawing  fifteen  tons,  fifteen  miles  an 
hour  on  a  level.  In  January,  1833,  M.  W.  Baldwin,  of  Phil- 
adelphia, built  the  old  Ironside.  This  engine  weighed  five 
tons. 

American  Locomotives  the  Best. 

In  1833  Richard  Korris  of  Philadelphia  built  a  locomotive 
that  hauled  19,200  pounds  up  a  grade  369  feet  to  a  mile. 
The  engine  weighed  seven  tons.  The  performance  of  this  en- 
gine attracted  attention  in  England.  Several  of  this  class 
were  ordered  and  sent  over,  where  they  performed  very  suc- 
cessfully. As  the  railroads  increased  the  locomotive  factories 
increased.  The  locomotive  works  of  the  United  States  have 
a  capacity  of  4.500  locomotives  per  year.  The  American  lo- 
comotive is  superior  to  any  built  in  the  world  and  is  a  distinct 
type. 

There  is  a  similarity  in  all  the  European  engines,  nearly 
all  are  copied  from  English  manufacturers.  Previous  to  1870 
a  large  portion  of  the  locomotives  in  service  in  the  United 
States  were  thirty-ton  engines.  The  increase  in  the  size  and 
weight  of  trains  has  resulted  in  engines  for  freight  service 
weighing  from  one  hundred  to  one  hundred  and  thirty  tons, 
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while  the  increased  speed  demanded   for  passenger  trains  re- 
c|uires  ei.c^hty  and  ninety-ton  eni>;ines. 

The  hmited  trains  between  New  York  and  Chicago,  mak- 
ing about  T,ooo  miles  in  twenty-fonr  hours,  arc  no  longer  con- 
sidered fast.  The  Empire  State  Express  between  New  York 
and  r.uffalo  runs  at  the  rate  of  fifty-two  miles  per  hour,  in- 
cluding stops.  On  short  runs  a  speed  of  112  miles  an  hour 
has  been  attained.  From  1861  to  1868  there  was  a  great  de- 
mand for  locomotives.  As  high  as  $26,000  was  paid  for  the 
same  kind  of  locomotives  that  can  be  purchased  now  for  $10,- 
000.  The  introduction  of  steel  rails  in  place  of  iron  com- 
menced about  t86o.  They  cost  $120  per  ton  and  were  im- 
ported from  England.  When  the  manufacture  of  steel  rails 
commenced  under  the  protective  tariff  in  the  United  States, 
the  price  declined.  During  the  year  of  1895  steel  rails  were 
sold  in  the  United  States  for  $20  per  ton. 

Miles  and  Miles  of  Cars. 

The  weight  of  a  rail  is  given  as  so  much  per  yard.  A 
seventy-pound  rail  means  seventy  pounds  per  yard.  Rails 
are  thu'ty  feet  in  length.  Some  years  ago  twenty-six  feet  was 
the  length,  but  now  thirty  feet  is  the  standard.  A  few  sixty- 
foot  rails  are  used  by  some  of  the  railroads.  In  the  last 
twenty  years  the  increase  in  the  weight  of  engines  and  cars 
has  been  made  necessary  to  entirely  replace  all  the  bridges 
and  rails  on  all  trunk  lines  of  the  United  States;  in  fact  there 
is  practically  nothing  left  of  the  railroad  of  twenty  years  ago. 
Engines,  cars,  bridges,  rails  and  ties  have  all  been  replaced 
with  new.  As  the  ties  last  about  five  years,  they  have  been 
replaced  four  times. 

The  Westinghouse  airbrake  is  one  of  the  important  in- 
ventions of  the  last  thirty  years.  Tt  is  now  in  use  on  rail- 
roads in  all  parts  of  the  world.  Its  application  to  passenger 
trains  commenced  in  1869.  For  five  years  it  advanced  slowly. 
Railroad  companies  were  disposed  to  be  conservative  adopting 
it.  After  1875  it  Avas  rapidly  applied  to  all  passenger  equip- 
ments. By  the  use  of  it  on  passenger  cars  the  increased  safety 
in  handling  trains  led  to  its  application  to  freight  cars. 

Increased  speed  of  all  trains  brought  out  the  brake  ap- 
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plied  to  the  driving  wheels  of  the  locomotive,  and  the  high- 
speed brake  for  passenger  trains. 

It  was  not  nnlil  1850  ihat  horse  cars  were  used  in  the 
United  States.  After  their  success  was  established  here  the_y 
were  adoj^ted  in  England.  The  first  English  street  car  line 
was  built  at  Berkenhead,  England,  in  i860  by  George  Francis 
Train.  In  1869  horse  cars  were  introduced  in  Liverpool.  In 
1873  the  first  cable  street  railway  in  the  world  was  put  in 
operation  on  Clay  street,  San  Francisco.  It  was  built  by  A. 
S.  Hallidie.  His  friend  refused  to  assist  him,  as  the  enter- 
prise was  looked  upon  with  derision  and  considered  visionary. 

Notwithstanding  the  opposition,  the  line  was  completed 
and  pnt  in  operation  in  August  to  the  surprise  of  everyjjody 
but  Mr.  Hallidie.  It  was  a  success.  After  three  years'  serv- 
ice othf^r  lines  were. established  in  San  Francisco.  In  1879 
Robert  Gillham,  of  Kansas  City,  turned  his  attention  to  the 
practicability  of  a  cable  line  for  that  city,  but  met  with  marked 
opposition  from  the  people  there.  Receiving  the  money  and 
influence  of  eastern  capitalists  he  bnilt  the  first  cable  line,  and 
put  it  in  operation  in  Kansas  City  in  1885.  It  was  considered 
that  while  it  might  do  for  a  country  wjiere  there  was  no  win- 
ter, it  would  be  impossible  to  operate  it  in  the  winter  time,  as 
frost  and  snow  would  prevent  its  operation. 

Kansas  City  and  Chicago  demonstrated  to  the  world  that 
a  cable  line  could  be  operated  successfully  in  winter  weather. 
The  cable  system  was  finally  adopted  in  England  in  1883.  The 
rapid  increase  of  electricity  applied  to  street  car  service  dis- 
placed 145,000  horses  in  five  years. 

The  first  successful  steam  fire  engine  was  built  at  Cin- 
cinniati  in  1852  and  tested  before  a  conunittee  of  the  city  coun- 
cil. At  the  test,  steam  was  raised  from  cold  water,  the  engine 
started,  and  water  discharged  from  the  nozzle  to  the  distance 
of  130  feet  through  350  feet  of  hose  in  four  minutes  and  ten 
seconds  from  the  time  smoke  was  seen  to  issue  from  the  stack. 
The  city  council  contracted  for  an  engine  of  the  same  char- 
acter. When  delivered  it  was  placed  in  charge  of  a  companv 
organized  and  paid  by  the  city.  This  is  the  first  record  of 
any  paid  fire  department  in  the  world. 
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In  the  }cai-  of  1837,  in  Connecticut,  the  first  clock  with  a 
l)rass  mo\cnicnt  was  manufactured.  It  ran  thirty  hours.  I'he 
first  brass  eii^lit-day  clod;  was  not  manufactured  until  after 
1841,  when  all  jjarts  of  the  clock-  were  made  by  machinery.  In 
1853  and  1854,  880,000  clocks  were  manufactured  each  year. 
The  Yankee  clock  is  sold  all  over  the  world.  The  first  watch 
made  in  the  world,  entirely  by  machinery,  was  made  at  Rox- 
i)ury,  Mass.,  in  1853.  The  parties  forming  the  first  company 
were  A.  L.  Denison,  E.  Howard,  D.  P.  Davis  and  Samuel  Cur- 
tis. Tiie  location  at  Rox!)m-y  was  unfortunate  on  account  of 
the  fine  dust  from  the  cla}^  soil.  The  company  afterward 
built  an  extensive  plant  at  Waltham,  Mass.,  called  the  Ameri- 
can Watch  Com])any.     It  turned  out  annualh^  80,000  Avatches. 

A  machine  for  the  manufacture  of  solid  headpins  was  in- 
vented by  i^.  W.  Wright  of  Massachusetts.  He  carried  it  to 
England,  and  in  1S33  the  first  solid  headpins  were  sold. 

In  1840  John  J.  Howe  patented  another  machine  for  mak- 
ing pins.  In  1846  a  number  of  pin  machines  were  invented. 
Eew  succeeded  in  doing  good  work.  There  is  a  firm  in 
Waterbury,  Conn.,  having  an  improved  machine  for  making 
pins  that  turns  out  8,000,000  pins  each  day.  The  wire  is  run 
into  the  machine  from  a  reel,  cut  to.  the  right  length,  headed, 
pointed  and  dropped  into  the  hopper  of  the  sticking  machine. 
This  machine  arranges  them  and  sticks  them  in  papers,  and 
they  come  out  read}^  for  the  market,  and  we  wonder  what  be- 
comes of  all  the   pins. 

Here  the  Reaper  Came  in. 

In  1834,  Cyn^s  H.  McCormick  obtained  a  patent  for  his 
reaper.  Mo  machines  were  made  for  sale  before  1840,  as  he 
found  it  needed  a  number  of  improvements.  Eor  six  years  he 
worked  at  the  machine,  improving  it  after  each  harvest,  each 
one  built  by  himself  in  his  father's  blacksmith  shop  at  Wal- 
nut Grove,  \'a— when  he  was  finally  able  to  build  one  machine 
per  week,  in  1844.  the  first  consignment  was  shipped  to  Cin- 
cinnati^ where  a  factory  was  started  the  same  year.  In  1846 
he  moved  to  Chicago^  In  1855,  in  a  trial  of  American  reapers 
against  the  world,  near  Paris,  three  machines  were  entered, 
one  American,  one  English,  and  one  Algiers,  each  machine  to 
cut  and  rake  one  acre  of  oats.     The  American  machine  did  its 
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work  in  twenty-two  minutes,  the  English  in  sixty-six  minutes 
and  the  Algerian  in  seventy-two  minutes.  At  a  subsequent 
trial  of  three  other  machines  of  English,  French  and  American 
manufacture,  the  American  machine  cut  its  acre  in  twenty- 
two  minutes,  while  the  other  failed.  The  contest  was  finally 
narrowed  dovv'n  to  throe  machines  all  of  American  manufac- 
ture. Each  performed  the  work  to  the  astonishment  and  sat- 
isfaction of  the  judges.  In  1867  at  the  Paris  exposition,  in  a 
field  trial,  the  McCormick  reaper  defeated  all  competitors  and 
demonstrated  on  two  occasions  the  superiority  of  the  Ameri- 
can reaper  against  the  world. 

The  Bell  telephone  was  patented  May  8,  1876,  and  was 
first  exhibited  at  the  Cen1enni;d  in  Philadelphia  by  the  inven- 
tor, Alexander  Graham  Bell.  At  first  it  was  considered  a  toy 
and  the  American  people  did  not  take  to  it.  Tn  1877  Bell  took 
it  to  England  and  could  not  dispose  of  one-half  the  European 
right  for  $10,000.  March  i,  3880,  but  183  telephones  were  in 
use  in  the  I'nited  States.    Three  years  later  890  were  in  use. 

C.  L.  Slioles,  of  Wisconsin,  is  the  inventor  of  the  present 
typewriter. 

B.  B.  Hotchkiss,  of  Connecticut,  invented  the  breech- 
loading  cannon.  Meeting  no  success  in  the  United  .States  he 
took  it  to  Ivarope,  where  it  met  with  favor  and  made  him  a 
fortune. 

The  gimlet  iiointed  screw  was  invented  by  Thomas  W. 
Harvey,  of  I'rovidence,  Pv.  I.,  in  1838. 

Tl'omas  Blanchard,  of  Massachusetts,  invented  the  lathe 
for  turning  irregular  shapes,  such  as  gun  stocks,  wagon 
spokes,  shoe  lasts,  hat  blocks,  ax  handles  and  many  other  ir- 
regular forms.  After  working  six  years  he  invented  and 
patented  a  machine  that  made  500  tacks  per  minute. 

The  Age  of  Electricity. 

In  1875  Oiarles  F.  Brush,  of  Cleveland,  C).,  patented  a 
dynamo  which  made  the  present  system  of  arc  light  success- 
ful. He  also  improved  the  arc  lamp,  making  the  Brush  arc 
light  the  first  successful  one  in  the  country. 

The  present  incandescent  electric  light  is  the  result  of 
t.he  labor    of  Th>~)mas  A.   Edison,  who  worked     and     experi- 
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mented  for  several  years  before  he  i)ro(hiced  the  present 
lamp.  The  phono<^ra])h  is  another  of  his  inventions.  He  also 
constructed  an  electric  locomotive. 

Since  1.S80  electricity  has  been  applied  to  a  great  variety 
of  work  formerly  done  by  steam  power.  Some  mines  are 
operated  entirely  by  it,  furnishing  power  for  hoisting,  light- 
ing, running  pumping  machinery  and  drills.  Shops  are  oper- 
ated by  motors  in  place  of  steam  engines.  It  is  successfully 
used  for  heating  and  cooking.  The  expense  of  the  cooking 
apparatus  so  far  has  prevented  its  general  use.  The  storage 
battery  is  used  to  propel  boats,  automobiles  and  lighting  cars. 
The  Manhattan  and  Brooklyn  railway  now  operates  trains  by 
electricity  in  place  of  steam.  This  system  has  also  been 
adopted  on  the  elevated  roads  in  Chicago.  A  number  of  elec- 
tric locomotives  have  been  put  in  service  in  the  last  ten  years 
in  the  operation  of  mines  and  in  yards  around  large  manu- 
facturing concerns.  The  latest  in  this  line  is  an  electric  loco- 
motive weighing  160  tons,  capable  of  hauling  1,500  tons  up  a 
75-foot  grade. 

A  recent  newspaper  article  gives  interesting  information 
about  electric  street  car  service  as  follows : 

On  the  Albany  and  Hudson  line  it  is  possible  to  travel  at 
sixty  miles  an  hour.  There  are  two  electric  lines  in  Indiana 
that  work  up  to  fift3^'-five  miles  an  hour  each,  and  two  more 
that  make  forty.  Ohio  has  ten  electric  roads  whose  cars 
reach  or  exceed  fort}^  miles  an  hour;  two  of  them  make  fifty 
and  two  fifty-five.  Michigan  has  one  trolley  line  on  the  forty- 
mile  speed  limit,  two  at  forty-five  and  two  at  fifty.  There  is 
a  fifty-mile-an-hour  line  in  Iowa,  another  in  New  York,  and 
another  in  Texas.  Speeds  of  from  thirty  to  forty  miles  are 
too  common  to  mention. 

The  electric  roads  of  the  United  States  carried  last  year 
three  times  the  population  of  the  earth.  They  ran  their  cars 
eleven  times  the  distance  from  the  earth  to  the  sun.  They 
killed  1,218  persons  and  wounded  47,429,  which  makes  the  war 
with  Spain  look  like  the  Fourth  of  July  at  the  Waldorf-As- 
toria. Their  capital  was  more  than  twice  as  great  as  the 
bonded  national  debt  of  the  Ignited  States,  and  their  gross 
earnings  for  the  year  were  nearly  a  quarter  of  a  billion  dol- 
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lars.  They  employed  more  than  twice  the  number  of  men  in 
the  United  States  army  including  the  force  in  the  Philippines. 
They  paid  over  thirteen  million  dollars  in  taxes— a  little  con- 
solation prize  to  the  public  for  the  franchises  they  got  for 
nothing. 

The  construction  of  the  electric  power  plant  at  Niagara 
Falls  will  c'-entually  make  Buffalo  a  great  manufacturing 
city.  When  we  see  what  has  1)een  accomplished  by  electricity 
in  the  last  fifteen  years  we  look  with  interest  and  anxiety  to 
the  future  to  know  what  is  in  store  for  us. 

Following  the  reading  of  the  paper  by  the  President,  the 
following  entertainment  was  carried  out : 

Piano  Solo,  Selected — 

Professor  Fcclcson. 

Banjo  and   Guitar  Selection — 

By  Professors  Stinson  and   Black. 

Song,  ".My  Own  United  .States*' — 
Professor  Blaney. 

Banjo  and  Guitar  Selection — 
Stinson  &  Black. 

Encore — Song,  "Rag  Time  Joe" — 
Professor  Stinson. 

"Two  Baseball  Stories" — 

By  Professor  Blaney. 

Piano  Solo — 

Professor  F.ccleson. 

Story,  Religious — 

President  AlcConnell. 

Specialties — 

By  Master  Earl  Lindsay. 
Song,  "Down  Where  the  ^Vurtzburger  Flow^s" — 
Professor  Blaney. 

Encore,  "I  W'ould  be  Satisfied  With  Life  If — 
Monologue — 

By  Professor  F.  H.  Blaney. 


Adjourned  187 

W.  L.  Slijifcr.  Railroad  Editor  of  the  Pittslnirgh  Post, 
l)cino-  called  upon,  responded  with  two  of  James  Whitcomb 
Riley's  best  selections. 

Banjo  and  Guitar,  "Sprays  of  the  Ocean"' — 
Professors  Stinson  and  Black. 

President:  The  next  part  of  the  program  is  a  Innch 
party,  to  which  all  are  cordially  invited. 

The  members  then  retired  to  the  dining  room,  where  a 
delightful  hmcheon  was  served. 

Following  luncheon,  Club  adiourned. 


EDWARD  KERR,  President. 


W.  R.  BROWN,  Supt. 


G.  W.  GOSSER.  Secy  and  Treas. 


micm  wmi  (o. 


M  M  km  (a5tin55  ot  Ewj  Descriplion. 

hw  km  and  (ar  kml  Bmnhjs  i  ipeciallf. 

Sole  Manufacturers  ot  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  KELSO  TENDER  COUPLER. 

Pivoted  Jiead,  no 
springs.  Has  a  "lock- 
set,"  making  it  un- 
necessary to  lock  np 
uncoupling  lever  to 
retain  the  lock  in  an 
unco  pied  position 
when  sliiftingin  yards. 
The  same  member 
which  acts  as  a  "lock- 
set"  in  an  uncoupled 
position  also  acts  as  a 
"loc  k  to  t  he  lock" 
when  in  a  coupled  pos- 
ition. Locking  mech- 
;inism  fitted,  if  desir- 
ed, with  "  spade  han- 
dle" lifter  to  facilitate 
manipulation  by  hand. 
Same  coupler  also  fur- 


nished for  freight  car  sevice.     Made  of  either 

/V\rt  LI_E/\BLE,  or  CZFKS 

Manufactured  exclusively  by 


TT   STEEL 


THE  McCONWAY  &  TORIEY  CO., 

PITTSBURGH,  PA. 


NILES  TOOL  WORKS,  HAMILTON,  0. 


EXTRA  HEAVY  TOOLS  FOR  RAILWAY  SHOPS. 

MACHINE  TOOLS  OF  EVERY  DESCRIPTION. 

OKKICKS: 

NEW  YORK,         PHILADELPHIA,  PITTSBURG,  CHICAGO-WESTERN, 

136  Liberty.         21st  and  Callowhill  Sts.  Carnegie  Bdg.  Union  Bdg. 


M.  M.  Cochran,  President. 

W.  Harry  Brown,  Vice  President. 


John  H.  Wrnxz  Secretary  and  Treasurer 
J.  .S.  Nf,\v>iyek,  General  Manager. 


WASHINGTON  COAL  &  COKE  CO. 

General  Office!     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.        -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 


FURNACE. 


FOUNDRY. 


CRUSHED. 


Shipments  via  B.  &.  O.  Railroad  and  P.  &  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 
N.  P.  HYNDMAN,  Sales  Agent.    H.  R.  HYIMDMAN.  Ass't  Sales  Ag't. 


Pintsch  Light        Steam  Heat 


In  use  on  IJO.iakj  Carvi  ,').uOO 
Locomotives  and  1,700  Buoys 
in  Europe  and  America,  and 
adopted  as  the  standard  light- 
ing system  by  the  great  sleep- 
ing car  company. 


Used  by  I  3  O  Railroads 
in  the  United  States  and 
adopted  as  standard  by  the 
great  sleeping  car  company. 
Automatic  Straight  Port  Couplers 


sMaRtirayiiiKO. 


New  York        Chicago         St.  Louis 

Gen'l  Offices        1(»17  lolo 

\&)         Monadnock  Missouri  Trust 
Broadway        Building         Building 


Pneumatic  Drills,  Hammers,  Hoists 


and  every  variety  of 


Labor  Saving  Machinery. 


Complete    Air    Plants  Installed 
and  Guaranteed. 

Air  Compressors 

For  Every  Purpose. 
WRITE  FOR  CATALOGUE. 


Chicago  Pneumatic  Tool  Co. 

Fisher  BIdg.,  Chicago.  95  Liberty  St.,  New  York 

Pittsburg  Office,  Empire  Building. 


RAILWAY    STEEL-SPRING    COMPANY, 

Helical  and  Eliptical  Springs, 
STEEL    TIRED    WHEELS 

Pressed  Steel  Journal  Box  Lids,  "  M.  C.  B.,"  "Fletcher"  and  all  other  de- 
signs, top  and  side  hung  :  Morris  and  Drexei  Patents. 

General  Office,    71    Broadway,    New  York. 

BRANCH  OFFICES:— Chicago.  1380  Old  Colony  Building:  St.  Louis,  Lincoln 
Trust  Building:  St.  Paul,  Pioneer  Press  Building;  Washington,  D.  C, 
17  Sun  Building. 


TAYLOR  TOR^sHiRE  STAY=BOLT  IRON 

PISTON    RODS  and   AXLES 

Used  by  the  Leading  Railroads 

R.  MUSHET'SS'^^eIS'^  STEELS 

Doing  More  Work  than  any  other  Known  Steels 

THESE  GOODS  ARE  THE  STANDARD  OF  EXCELLENCE 


Sole  Represenatives  in  the  United  States,  Canada  and  Mexico 

B.  M.  JONES  &  CO. 

No.  159  Devonshire  Street,  BOSTON. 

No.   143  Liberty  Street,  NEW  YORK. 

American  Locomotive  Company, 

General  Office:  25  Broad  St.,  New  York 


Schenectady    Works,  Cooke    Works, 

Sc'lienectady,  N.  Y.  Pateison,  N.  J. 

BROOKS    Works,  Rhode  island  Works, 

Dunkirk,  N.  Y.  Providence,  R.  I. 

PITTSBURG     WORKS,  DICKSON     WORKS, 

Allegheny,  Pa.  Scranton,  Pa. 

RICHMOND     WORKS,  MANCHESTER      WORKS, 

Richmond,  Va.  Manchester,  N.  H. 

Builders  of  Locomotives  for  all  Classes  of  Service. 


MANNING,  MAXWELL  &  MOORE 


ROBT.  A.  BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Railway  and  Machinists'  Tools  and  Supplies  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

THE  FRANKLIN   MFG.  CO., 

C.  J.  S.  MILLER.  President. 

FRANKLIN.  PA. 

Asbestos    Railway  85%   Magnesia  Boiler 

Supplies.  yf/f  Lagging. 

Perfection   Journal   Box    ^.HS  Train  Pipe  Coverings. 
Packing  (Patented.)  Papers,  Packings,  Etc. 


THE  INTERLOCKING 

Brake  Shoe 

Wears 

Entirely 

Out 


Scrap  from  Christy  Type  of  Shoes 


About  10  lbs.  each  from  all  types. 


SAFETY 


! 


^^    All  that  is  left  of  the  Interlocking  Shoe  after  use— about  3  ozs. 
MANUFACTURERS  RAILWAY  SUPPLY  COMPANY,  Chicago. 

THE   REPUBLIC    RAILWAY   APPLIANCE    CO.,  Lincoln  Trust  BIdg.,  St.  Louis,  Mo. 
SPENCER  OTIS  COMPANY.  Chicago  and  Omaha. 
HUKILL-HUNTER  COMPANY,  Pittsburgh. 


((ZJi 


High  Standard  **  Body  Colors  for 


Made  for  ease  and  speed  of  working,  thorough  covering, 
durability  and  beautiful  effect. 

These  colors  have  been  tested  and  used  by  many  railway  companies 
for  many  years  with  BEST  RESULTS. 

Study  Our  Netv  "  M.B.  Book." 

THE    LOWE    BROTHERS    COMPANY, 


NEW   VOUK. 


C'lHCAOO. 


KANSAS  CITY- 


Peerless  Rubber  manufacturing  Co. 


%-vivrn-  ^^^  tttti  ttL  *i&-3»ii^i^ii/mmtmmium  mrnvKW^tur^tr-^'-- 


I  \  lK\2345e)789\0\\\2\^^ 


""""'„^f"^'^'  Fine  Mechanical  Rubber  Goods  for  Railroad  Equipment  \^^''^^^^^'- 


J.    L.    HUKILL. 

FRSST.    At  TRKAS' 


R.    F.    HUNTER, 

V.    PRKST. 


R.   J.    EVANS, 


HuKiLL  -  Hunter  Co.. 


RAIL  ROAD.  MILL  ano 


GENERAL    SUPPLIES, 


No.    20    WOOD   STREET, 


PITTSBURG.  PA. 


AGENTS    FOR    .    .    • 

GtJTTA    PEROHA  and  RUBBER   MFG.  CO. 
NORNVIOH   BELT  Mp-G     CO. 
FORSTERfS'   SPLIT   PULLEYS. 
ACME    BALL  BEARING    JACKS. 
INTERLOCKING    BRAKE   SHOE. 


BELL   TELEPHONES 
COURT  2051 
"  2052 


SUYDAM'S  Protective  PAINTS 

Used  extensively  since  1832. 

Highest  Grade  Graphite  Paints 

for  Structural  Steel  and  Iron. 

Suydam's  "Perfection" 
stanr^'clrs      Freight  Car  Paint. 
Protective  Carbon  Coatings 

Carbo.    and    Graphite    combined  f^j.   jj^^,    f^^^^ 

properly  with  specially  treated  n    .,  ,.  ,^   .  ,  .~. 

w.a.her.p,o„(  Oil.  Buildings,  Bndgcs,  Etc. 

Red  Lead  Protective  Paint 

Prepared  ready  for  the  brush. 

No  precipitation,   perfect  covering. 

Suydam's  "AA"  Freight  Japan 

A  combined  Reducing  Oil-Dryer  for 

Car  Shops  and  Structural  Works. 

r  i      A  i        ^   absolutaly  increase  durability  of   and    greatly 

[    quicken  drying  of  Paint  with  which  it  is  used. 

MANUFACTURED    BY 

M.  B.  SUYDAM  COMPANY, 

ESTABLISHED  1832,  INCORPORATED  1900, 

OFFICE  AND  WORKS,  61ST,   AND   BUTLER   STS., 

BELL     PHONE,    343    FISK.  PITTSBURGH       PA. 


GALENA  -  SIGNAL  OIL  COMPANY, 

FRANKLIN.  PENNA. 

SUCCESSORS  TO 
GALENA  OIL  COMPANY  &  SIGNAL  OIL  COMPANY. 

Sole  Manufacturers  of  the  Celebrated 

GALENA   COACH,     A    I  I     ^  SIBLEY^S 

I  I    I  I     V  PERFECTION 

ENGINE.                      II    I  I        1  VALVE 

and  CAR,         V     I  L   ^  and  SIGNAL 


Charles    Miller, 

President. 


Send  Us  Your  Orders... 


''  The  world  generally  give^  its  admiration 
not  to  the  man  who  does  whai.t  nobody  else 
attempts  to  do,  but  to  the  msv.n  who  does  best 
what  multitudes  do  well." 


Upon  this  maxim  our  work  is  founded.       Just  now  we  want  your  orders  for 

Malleable   and  Grey 
.    •  Iron  Casting's  .    . 

We  have  ample  and  modern  facilities.        We  guarantee  prompt  shipments. 

Fort  Pitt  Malleable  &  Grey  Iron  Co., 

PITTSBURGH.  PA. 


ArJITT    ^^  ^^^^  ^^^^  ^""^  limHEST     GRADE    TOOLS.     . 
I  nU  I      LOCOMOTIVE  AND  MACHINE  SHOP  TOOLS  OUR  SPECIALTY. 


■■— p- 


•f--^ 


DRILLS  —   REAMERS   —  TAPS     -  CUTTERS   —  SPECIAL  TOOLS. 
TRADE  -^^  MARK  Established  1874. 

CLEVELAND  TWIST    DRILL    CO. 

CLEVELAND. NEW  YORK. CHICAGO. 

^K  Car  Wheels 

are  made  by  the 

Keystone  Car  Wheel  Company 

PITTSBURG,  PA. 

The  Widest  Experience. 
The  Best  Results. 


Every  Wheel  Guaranteed. 


Main  Office:    1201  Park  Building,  PittsfeurK- 
Eastern  Office  :    807  Girard  Buildine,  Philadelpliia. 

Works  on  the  Lines  of  the 
B.  &  0.  R.  R.         P.  &  L.  E.  R.  R.         P.  R.  R. 

C.  V.  SLOCUM,  President.  W.  W.  LOBDELL,  Vice  President- 

L.  B.  WHITNEY,  Treasurer.  W.  L.  ELKINS,  Secretary 
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General  Office: 
FARMERS 

BANK 
BUILDING, 

Pittsburgh,  Pa. 

Pennsylvania  Cs^r 
Wheel  Company, 

MANUFACTURERS    OF-    — — ^ 

The  Highest  Grade 
Chilled  Iron 
Car  Wheels. 

Works: 

PREBLE 

AVENUE, 

Allegheny,  Pa. 

^he   L&.rge^t   Output  and 
BEST  Equipped   Plant 
in    the    World.    .    .    . 

Damascus  Bronze  Co.  Pittsburg.  P;.. 


Damascus  Nickel  Bronze  Locomotive 
Castings  are  guaranteed  to  give  50  % 
greater  mileage — save  25  %  in  oil — at 
no  time  heat  to  cut  or  cheo*  &.n  ekxle 
or  pin.       &     £)     0     i&     &     ^     ^ 


Damascus  Bronze — Castings  and  Ingot 
Phosphor  Bronze — Castings  and  Ingot 
Phosphorized  Copper. 
Babbit  Metals— All  Grades. 


GLOBE 


SPECIFY  "DAMASCUS 


NICKEL  BRONZE." 


BRAND. 


70 
TONS  II  n  I  DAY 

MAKING     A     SPECIALTY     OF 

RAILROAD    MALLEABLES 

We  know  thai  our  Iron  is  more  uniform  and  bet- 
ter  adapted   for  Severe  Service  than  that 
made  in  a  general  jobbing  foundry. 

WE     SOLICIT     INQUIRIES     AND     BLUE     PRINTS     FROM 
RAILROADS     AND     INDEPENDENT     CAR     OWNERS. 

Pennsylvania  Malleable  Company, 

GENERAL  OFFICES,  WORKS, 

FRICK  BUILDING,  PITTSBURG,  PA.  McKEES  ROCKS,  PA 

WE  ARE  NOW  CASTING 

400  WHEELS  DAILY 

AT    OUR   NEW   CAR   WHEEL    FOUNDRY,  AND  ARE    BOOKING 
ORDERS  FOR  IMMEDL\TE  DELIVERY. 

CENTRAL  CAR  WHEEL  CO. 

PITTSBURG,  PA. 

General  Offices,  Frick  Building. 


^^^VV>  COUPLER  COnp^^^ 


25  WEST330  ST 
NEW   YORK. 


wonKs: 

DEPEW,  N.  Y. 


//V 


%o. 


"^'fe  ^^Rs  IN  UNITED  sj^;:;^^^^' 

^«4yVo  RAILWAY  CAV^^^^ 


Made    to    Wear    and    Look    Well 

ON      DEPOTS,      WAY     STATIONS, 
SHOPS,     SECTION     HOUSES,      ETC. 

The   Sherwin-Williams    Standard  Depot   Paint   is 

made  for  durability — will  look  well    for    the    longest    time. 
Write  to-day  for  color  card  and  prices. 

%The  Sherwin-Williams  Co. 

SPECIALISTS    IN   PAINTS  AND  VARNISHES    FOR    RAILWAY    USES 

Cleveland,     Chicago,     Kansas  City.       Minneapolis,     New    York,      Newarii,      Boston, 
San  Francisco,  Los  Angeles,  San  Diego,  Montreal,   Toronto,   Winnipeg,  London,  Eng. 


HEAT  HURTS 

and  rain  ruins    the    surface   of  Engines,    Boilers, 
"^"^"^  Stacks,     Motors,    ^Shafts, 

' ^  3-^    ^^^'     ^"'^  ^°^^  '°  ''''^ — 

^T!*/  I  Kli     "Wisconsi 

•^       J  fl^^      Graphite 

"^S^^^  '  j;=.       MacKinei 


^. 


ry 
Paints 

are  mineral,  and  brothers 
to  all  metals.  Spread  far, 
Stick  tight — Liquid  Form  - 
all  colors  (steel  blue  the 
favored) — flat  or  gloss 
finish — can't  harden,  flake 
nor  scale.  Also  in  Paste. 
Get  sample. 


WISCONSIN  GRAPHITE  COMPANY, 

PITTSBURG,  PA. 


^Ae    Jlmerican   S^rake    Shoe 
and    foundry    Company. 

S^roadway-SfCaiden  jOane  SBuilding,  DZeiv  ^ork. 
'Western  linion  S^uilding,  Chicago. 

OPERATING  THE  PLANTS  FORMERLY  CONTROLLED  BY  THE 

Ramapo  Foundry  Company,  Mahwah,  N.  J. 

The  Lappin  Brake  Shoe  Company,   Bloomfield,   N.  J.  and 

Buffalo,  N.  Y. 
The  Corning  Brake  Shoe  &  Iron  Works,   Corning,  N.  Y. 
The  Sargent  Company,  Chicago  Heights,  111. 
Ross-Meehan  Foundry  Company,  Chattanooga,  Tenn. 

Manufacturers  of  Brake  Shoes  under  the  Sargent,  Diamond 
"S",  Lappin,  Corning,  Streeter,  Herron,  Card  well  and 
other  patents.   Also  miscellaneous  iron  and  steel  castings. 


Nathan  ManufacturingCo. 

92  and  94  Liberty  Street,  New  York. 
180  Old  Colony  Building,  Chicago. 

MONITOR  INJECTORS  FOR  LOCOMOTIVES. 


Sight-Feed  Lubricators. 

All   Specially  arranged   for   High-Pressure   Engines. 

STEAM   FIRE  EXTINGUISHERS  for  Switching  and  Yard   Engines 

Boiler  Washers,  Boilef  Testers,  Rod  and 
Guide  Oil  Cups,  Etc. 

Latrobe   Steel  Company, 

MANUFACTURERS      OF 


LOCOMOTIVE   AND 

CAR    WHEEL 


TIRES 


AND  WELDLESS  STEEL  FLANGES  FOR  HIGH 
PRESSURE  STEAM,  WATER  OR  GAS  LINES. 

Main  Office:     1200  Girard  Building,  Philadelphia. 

Branch  Office:     1506  Bowling  Green  Offices,  II  Broadway,  New  York. 


LOCOMOTIVE  BLOW-OFF 


DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board   while   running. 


A  catalog  or  call  by  Representative 
for   the    asking.     ^     0     ^     ^     i^ 


Hofflesleai  Yalfe  Mi  Co., 

Works:  Homesteail,    Pittsburgh,  Pa, 


NATIONAL   TUBE   COMPANY 

Manufacturers  ^f  m  « 

High  Grade  Wrought  Iron 
fP%  And  Steel 

Tubular  Goods. 


Merchant  Pipe. 

steam,  Gas  and  Water  Pipe, 
Black  and  Galvanized. 

Locomotive  Boiler  Tubes. 

Arch  Pipes,  Stay  Tubes,  Water  Grates,  Safe  Ends 
for  Boiler  Tubes. 

Seamless  Cold  Drawn  Boiler  Tubes 

for  all  purposes. 

SALES  OFFICES: 

New  York,  N.  Y.  Philadelphia,  Pa.  Pittsburg,  Pa. 

Havemeyer  Building.  Pennsylvania  Building.  Frick  Building. 

Chicago,  111.  San  Francisco,  Cal. 

Western  Union  Building.  42O  California  Street. 

GENERAL  OFFICE:  FOREIGN  DEPARTMENT: 

PITTSBURG,  PA.  LONDON,  E.  C. 

Frick  Building.  Nos.  7I  and  72  King  William  St. 
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^^  V  **^  FRANKFORT  AND  CUFF  STREETS,  HEATING  APPAI 


CATALOGUES  S  CIRCULARS 
CHEERFULLY   FURNISHED. 


NEW  VORK. 

BRANCH  OFFICE  ROOKERY.  CHICAGO. lU. 


RERSOF 

HOT  WATER 
APPARATUS 
FOR  RAILWAY  CARS. 


"ONLY    THE     BEST    IS    THE    CHEAPEST" 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT    IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 


JOURNAL 
BEARINGS 


FOR 


FAST  PASSENGER  CAR  SERVICE, 
HEAVY  FREIGHT  CAR  SERVICE. 


MAGNUS  METAL  COMPANY 


612   FIDELITY  TRUST  BUILDING 
BUFFALO,    N.   Y. 


170   BROADWAY 
NE:W  YORK. 


i  COLORS  AND  SPECIFICATIONS 

I 
I 
I 

I 
I 
I 
1 

I 

11  JOSEPH   DIXON  CRUCIBLE  COMPANY 

1 
1 
I 


A  new  folder  illustrating  steel  structures ;  with  colors 
of  Dixon's  Silica-Graphite  Paint,  and  practical  specifica- 
tions for  construction  and  maintenance  painting  of  steel 
and  iron.     Published  for  Free  Distribution  by  the 


JERSEY  CITY,  U.  S.  A. 


I 
I 
0 
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The       ^       ^ 

Tower 
Coupler. 


^ 


Freight,  Passenger 
and  Locomotive. 


Malleable  Iron  Castings 
for  Railroad  Use. 


In  Steel  or  Malleable  Iron. 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY, 


CLEVELAND 


CHICAGO.        INDIANAPOLIS, 


TOLEDO. 


SHARON. 
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Westinghouse 
Friction   Draft   Gear. 

The  Westinghouse  Friction  Draft  Gear  is 
a    gradually    applied     and    automatically 
released  frictional  resistance  which  absorbs 
the    shocks     delivered    to     train     during 
buffing  and  pulling  operations 

Manufactured  by 

The  Westinghouse  Air  Brake  Co. 

Pittsburg,  Pa* 

Builders  of  the  Air  Brake. 

KEASEY 
PULLEYS 


WITH 

^1  MALLEABLE 
IRON  HUBS 

J,  D,  Ilwain  &  Co. 

Sales  Agents, 

2DB--2I0  Third  Ave., 

PITTSBURG,  PA. 
Phone   Bell   3155  Court- 

THE  KEASEY  PULLEY  is  a  combination  of  the  best  featuies  of  both  iron  and 
wood  pulleys  all  objectionable  points  of  each  being  eliminated.  The  HUBS  are  of 
MALLEABLE  IRON,  giving  greatest  strength  with  the  least  possible  weight,  a  feature 
possessed  by  no  other  pulley.  The  spokes  are  of  the  best  seasoned  hickory,  so  placed 
as  to  give  very  little  resistance  to  the  air.  The  rims  are  made  of  poplar,  which  is 
recognized  to  be  the  best  wood  for  that  purpose.  The  SEGMENTS  are  both  NAILED 
and  GLUED.  Used  in  thousands  of  mills  and  factories  every  day  and  in  all  cases 
giving  the  best  of  satisfaction. 

SOME    OF    THE    POINTS    OF    MERIT: 

1.  Ease  in  mounting  on  shaft. 

2.  CO.MPfiESSIOX  SHAFT  ATTACHMENT  AIDED  BY  SET  SCREWS. 

3.  Interchangeable  wood  bushings. 

4.  NO  WIDE  ARMS  to  fan  the  air  and  CONSUME  the  power. 

5.  Best  belt  surface. 

0.    Every  SEG.MENT  of  the  rim  NAILED  and  GLUED. 

7.    Every  pulley  carefully  balanced.    Cannot  get  oiit  of  round. 

iS.    Mechanical   in   construction  and   ap- 

pea ranee 
9.    Made  in  all  sizes  and  GUARANTEED 

FOR  ANY  POWER. 
Heavy  Key  Seated   Pulleys  and   Main 

Drives  a  Specialty. 

We  also  furnish  fiange,  dynamo  and  loose 
pulleys,  step  and  taper  cones,  and  all  kinds  of 
pulleys  of  special  construction,  and  will  be 
pleased  to  quote  prices  on  application. 

BELTING,    BELT  LACING  MACHINES. 
BELT    DRESSING. 


SEND  FOR  CATALOGUE  AND  DISCOUNTS. 
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PROCEEDINGS  OF  MEETING. 

SEPTEMBER  25,  1903. 

The  meeting  was  called  to  order  at  S.oo  o'clock  P.  M.,  at 
the  Hotel  Henry,  Pittsburgh,  Pa.  In  the  absence  of  President 
J.  H.  AlcConnell,  Vice  President  L.  H.  Turner  presided. 
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The  following  gentlemen  registered : 


Anderson,  H.  T. 
Berkebile,   R.   L. 
Blackall,  R.  H. 
Blest,  Al.  C. 
Brown,  Jno.  T. 
Carson,  G.  E. 
Conway,  J.  D. 
Courson,  J.  F. 
Courtney,  D.  C. 
Dow,  G.  N. 
Fitzgerald,  Orrin. 
Grove,  E.  M. 
Hall,  W.  G. 
Harris,  J.  D. 
Holbrook,  D.  O. 
Hunter,  H.  S. 
Jenn5%  Jacob. 
Kearney,  A. 
Kelly,  Moore. 
Kessler,  D.  D. 
Lee,  Louis  A. 
Macoubray,  R.  J. 
M alloy,   M.   A. 
MiUigan,  J.  D.,  M.  D. 
Milliken.  i.  H. 
Miner,  W.  H. 


MEMBERS. 

McCaslin,  A.   W. 
Mcllwain,  J.  D. 
Noble,  D.  C. 
Gates,   Geo.   M. 
Obey,  G.  B. 
Partington,   Jas. 
Proven,  Jno. 
Quest,   W.   O. 
Redding,  D.  J. 
Richardson,  W.   P. 
Scheck,  H.  G. 
Shannon,  W.   N. 
Squire,   Willis   C. 
Stark,  B.  F. 
Strattan,  G.  W. 
Stucki,  A. 
Summers,   E.   W. 
Synnestvedt,  Paul. 
Tesseyman,  J.   E. 
Tucker,  Jno.    L. 
Turner,  L.  H. 
Turner,   J.    S. 
Warne,  J.   C. 
Whinery,  S.   B. 
Wright,  W^m. 
Wright,   R.   V. 
Wynn,  B.  F. 

A^SITORS. 


Chambers,  W^alt.  F. 
Hood,  Chas. 
Hughan,  James.  . 
Keithlev,  J.  T. 

The  minutes  of  previous  meeting  being  printed,  the  read 
ing  of  them  was  dispensed  with. 


Koontz,  Louis  K. 
Moyer,   F.  H. 
Suler,  D.  H. 
Whitehill,  Buell  B. 
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Secretary  Conway  read  the  list  of  names  of  ajjplicants  for 
membership,  as  follows : 
C.  S.  Johnson,  President  Mononj^ahela  ]M;)un(lrv  &  Forge  Co., 

Monongahela  City,  Pa. 
F.    Hughes    JNToyer,    Alechanical    Engineer,    Office    of    E.    W. 

Summers,    Farmers    T')ank   Building,   Pittsburgh,   Pa. 

J.  D.  Smith,  President  J-  T^-  Smith  Foundry  Co.,  Cleveland,  O. 

E.  P.  AVatrous,  Manager  The  Garlock  Packing  Co.,  114  Wood 
street,  Pittsburgh,  Pa. 

Chas.  Y.  Hood,  Consulting  Engineer.  Hood  Automatic  Win- 
dow Co.,  706  Wood  street,  Wilkinsburg,  Pa. 

C.  T.  Schoen,  President  Schoen  Steel  Wheel  Co.,  Pitts- 
burgh,  Pa. 

M.  R.  Jackson.  ]\Ianager  Schoen  Steel  Wheel  Co.,  McKees 
Rocks,  Pa. 

H.  P.  Clark,  Superintendent  Mechanical  Department,  Pitts- 
burgh Railways  Co.,  Pittsburgh. 

H.  D.  V.  Porter,  Assistant  Purchasing  Agent,  Union  Railroad 
Co.,  Pittsburgh,  Pa. 

C.  R.  Miller.  Assistant  Purchasing  Agent,  Carnegie  Steel  Co., 

Carnegie  Building,  Pittsburgh. 
J.  B.  Gibb,  Manager,  Railway  Steel  Spring  Co.,  Twenty-first 

street  and  Liberty  avenue,  Pittsburgh. 

M.  McDaniel,  Master  Plumber,  P.  R.  R.  Co.,  5739  Baum  street, 
Pittsburgh,  Pa. 

Chas.  Gulland,  Assistant  Master  Plumber,  P.  R.  R.  Co.,  7941 
Maderia  street,  Pittsburgh. 

H.  M.  Meason,  Round  House  Foreman,  P.  R.  R.  Co.,  Pit- 
cairn,  Pa. 

AVm.  Hirsh,  Sales  Agent,  American  Steel  &  AA^ire  Co.,  Pitts- 
burgh, Pa. 

President :  Gentlemen,  after  these  names  have  been  sub- 
mitted to  the  Executive  Committee  and  by  them  approved, 
these  gentlemen  will  become  members  in  full  standing  in  this 
Club. 


192  Proceedings  Railwaj-  Club  of  Pittsburgh 

Secretary  Conway  made  his  report  of  the  meeting  of  the 
Chib  Secretaries  held  at  Saratoga  in  June  last,  which,  upon 
motion,  was  ordered  filed. 

("See  minutes  of  meeting,  page  213".) 

The  President  called  for  the  report  of  the  Secretary  as 
to  the  appointment  of  committees. 

Secretary :  Since  our  last  meeting  we  have  lost  a  mem- 
ber by  death,  Mr.  William  H.  Bown,  who  was  well  known 
in  Pittsburgh  and  other  cities.  Tt  would  be  appropriate,  I 
think,  that  a  committee  be  appointed  this  evening  to  draft 
suitable  resolutions.      Mr.  Bown  died  on  July  25tb,  1903. 

A  motion  was  made  and  seconded,  and  on  vote  con- 
curred in.  that  a  committee  be  appointed  to  draw  up  suitable 
resolutions. 

President :  The  Chair  will  appoint  as  a  Committee.  Rob- 
ert A.  Bole.  John  T.  Brown,  and  David  O.  Holbrook. 

The  President  here  introduced  ]\fr.  Paul  Synnestvedt,  who 
read  the  paper  presented  by  him. 


THE  NATURE  OF  A   PATENT  RIGHT. 


BY    PAUL   SVXNESTVEDT. 


Some  time  ago  the  writer  was  accorded  the  privilege  of  pre- 
senting a  paper  before  the  Western  Railway  Club,  in  Chicago, 
entitled  "  What  a  Patent  is  Not,"  and  as  the  subject  matter  of 
that  paper  seemed  to  be  received  with  some  interest  by  the 
members  of  that  club,  use  will  be  made  of  some  of  the  ideas 
contained  in  the  same  in  presenting  the  subject  of  this  paper 
before  the  members  of  this  club.  The  reason  for  the  negative 
form  of  the  title  "  What  a  Patent  is  Not,"  lies  in  the  fact  that 
in  considering  the  subject  of  patent  rights,  as  well  as  of  other 
things,  it  is  difficult  to  get  a  clear  comprehension  as  to  what 
anything  is  without  some  pretty  good  idea  as  to  what  it,  also, 
is  not. 
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In  considering  the  nature  of  a  patent  right,  it  is  next  to  be 
noted  that  the  grant  of  a  patent  is  not  made,  as  is  often  assumed 
to  be  the  case,  for  the  sake  of  the  inventor,  but  from  the  stand- 
point of  public  policy,  for 'the  sake  of  the  public  good,  in  order 
"  to  encourage  the  progress  of  science  and  the  useful  arts,"  as 
it  is  stated  in  that  clause  of  the  Federal  Constitution  which 
forms  the  basis  for  all  our  patent  statutes.  And  the  wi.sdom  of 
the  framers  of  our  Constitution,  in  making  a  provision  of  this 
kind,  has  been  fully  proven  by  the  experience  of  over  loc  years, 
during  which  some  patent  system  has  been  in  force  in  this 
country.  Wherever  inventors  have  been  encouraged  in  this 
manner,  industry  and  progress  have  prospered,  and  wherever 
they  have  not,  as  for  example  in  certain  districts  through  an  un- 
favorable attitude  assumed  by  some  of  our  courts,  industry  and 
progress  has  been  correspondingh'  discouraged. 

That  all  patentees  who  hold  valid  patents  have  benefited  the 
community  is  obvious,  from  the  tact  that  in  order  to  sustain  the 
validity  of  any  patent  it  must,  amongst  other  tests,  stand  the 
test  of  novelty  and  utility  ;  that  is,  it  must  be  estsblished  that 
the  invention  is  new,  and  adds  something  in  the  nature  of  im- 
provement of  a  zisefnl  character  to  the  arts  as  the  state  of  the 
same  existed  before  the  creation  of  the  invention.  If  a  patent 
grant  took  from  the  public  the  right  in  any  thing  of  a  determin- 
ative or  definite  character,  or  a  right  in  any  propert}^  formerly 
possessed  by  the  public,  it  would  be  inconsistent  with  the  spirit 
of  our  age  and  obnoxious  to  people  of  all  classes,  as  was,  in  fact, 
the  case  with  some  of  the  older  statutes  and  special  privileges 
which  existed  for  several  centuries  past  in  England  at  different 
times. 

In  the  words  of  Bentham,  in  his  Rationale  of  Reward,  a 
patent  "is  an  instance  of  a  reward  peculiarly  adapted  to  the 
nature  of  the  service,  and  adapts  itself  with  the  utmost  nicety  to 
those  rules  of  proportion  to  which  it  is  most  difficult  for  reward, 
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It  is  the  writer's  observation  that  of  all  the  common  mis- 
takes chargable  to  those  not  posted  in  patent  matters,  the  mistake 
which  is  most  frequenth'  encountered  b}-  the  patent  prictitioner 
is  the  supposition  that  seems  to  be  held,  on  the  part  of  many, 
that  the  grant  of  a  patent  to  an  inventor  conveys  in  some  manner 
the  right  to  the  use  of  his  invention.  The  fact  of  the  matter  is 
that  no  right  of  this  kind  is  conveyed  by  U.  S.  Letters  Patent, 
but  only  the  right  to  exclude  others  from  using  the  invention 
which  forms  the  subject  matter  of  the  patent;  in  other  words, 
the  right  of  exclusion  for  a  limited  time,  whereby  a  monopoly 
maj'  be  created  which  may  bring  to  the  patentee  some  return  for 
the  labor  involved  in  the  development  of  his  invention. 

The  patent  system,  as  we  know  it  now  in  this  country,  is 
altogether  on  these  lines:  The  Government,  in  the  grant  of  a 
patent,  undertakes  to  protect  the  patentee  for  a  period  of  17 
years  in  the  right  to  exclude  every  one  else  from  making,  using 
and  selling  his  invention,  save  only  on  consent  of  the  patentee. 
Before  the  grant  of  an}'  patent  every  inventor  has  the  right  to 
make,  use  and  sell  his  invention,  assuming  that  such  manufac- 
ture, use  or  sale  does  not  infringe  any  other  pre-e.xisting  right, 
but  until  a  patent  is  granted  every  one  else  has  a  like  right  and 
hence  what  the  patentee  actually  gets  is  the  right  to  take  away 
from  every  one  else  the  liberty  of  following  in  the  patentee's 
footsteps  with  respect  to  such  manufacture,  use  or  .sale  of  the 
invention. 

It  is  a  peculiar  incident  to  this  grant,  that  unless  the  public 
at  large  is  given  the  benefit  of  the  invention  by  commercial  intro- 
duction of  the  same,  no  benefit,  financially,  accrues  to  the  owner 
of  the  patent.  This  is  obvious  from  the  fact  that  the  only 
recompense  in  a  financial  way  which  a  patent  owner  gets  comes, 
ultimately,  either  from  royalties  or  from  profits  ari.sing  out  of 
the  manufacture,  use  or  sale  of  the  patented  improvement,  and, 
as  intimated,  unless  some  commercial  operation  is  carried  out,  of 
course  no  royalties  are  collectible,  nor  are  an)'  profits  made. 
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artificially  instituted  by  the  legislature,  to  confer.  If  confined, 
as  it  ought  to  be,  to  the  precise  point  in  which  the  originality  of 
the  invention  consists,  it  is  conferred  with  the  least  possible  waste 
of  expense  It  causes  a  service  to  be  rendered,  which  without 
it,  a  man  would  not  have  a  motive  for  rendering  ;  and  that  only 
by  forbidding  others  from  doing  that  which,  were  it  not  for  that 
service,  it  would  not  have  been  possible  for  them  to  have  done. 
Even  with  regard  to  such  inventions,  for  such  there  will  be,  where 
others  besides  him  who  posses.ses  the  reward  have  sctnt  of  the 
invention,  it  is  still  of  use  by  stimulating  all  parties  and  setting 
them  to  strive  which  shall  first  bring  the  discover}'  to  bear. 
With  all  this  it  unites  every  property  that  can  be  wished  for  in  a 
reward.  It  is  variable,  equable,  commensurable,  characteristic, 
exemplary,  frugal,  promotive  of  perseverance,  subservient  to 
compensation,  popular  and  reasonable  " 

That  the  patent  system  is  distinguished  by  having  an  origin 
of  reasonable  antiquity  is  evident  from  the  fact  that  we  find  that 
in  the  reign  of  Edward  III,  on  representation  to  him  of  the 
feasibility  of  making  a  "philosopher's  stone,"  that  monarch 
issued  a  commission  of  two  friars  and  two  aldermen  to  inquire 
into  the  matter,  and,  on  their  reporting  in  its  favor,  granted 
to  them  and  their  assigns  the  sole  privilege  of  making  the  philos- 
opher's stone." 

Nearly  all  of  the  earliest  forms  of  such  grants  in  England, 
dating  several  centuries  back,  were  of  similar  characteri.stics  to 
those  of  our  present  patent  grant,  but  the  special  privileges  of 
those  early  days  w'ere  b}'  degrees  perverted  from  their  primar}- 
purpose,  and,  under  the  pretense  of  a  better  govennnentof  trade, 
the  prerogative  of  the  Crown  was  employed  in  return  for 
pecuniary  considerations  in  sanctioning  certain  individuals  and 
corporations  in  the  practice  of  various  oppressive  monopolies. 
The  evil  of  this  grew  until  in  the  reign  of  Elizabeth,  large 
numbers  of  the  necessaries  of  life  were  controlled  by  such  monop- 
olistic patentees. 
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Thus,  at  one  time,  there  were  included  in  such  oppressive 
special  grants  the  exclusive  rights  of  trade  in  salt,  iron,  powder, 
vinegar,  paper,  starch,  tin,  sulphur,  and  a  multitude  of  others. 

When  a  list  of  them  was  read  in  the  House  of  Connnons  a 
great  disturbance  was  raised,  one  member  crying  :  "Is  not  bread 
in  the  number?  If  affairs  go  on  at  this  rate  we  shall  have  bread 
reduced  to  a  monopol}-  before  next  Parliament." 

The  monopolists  were  so  exorbitant  in  their  demands  that 
they  raised  the  price  of  salt  from  16  pence  a  bushel  to  14  or  15 
shillings.  Such  high  profits  naturally  began  to  attract  intruders 
upon  their  commerce,  so  that  in  order  to  secure  themselves 
against  encroachment  the  patentees  were  armed  with  high  and 
arbitrary  powers  by  the  councils,  by  which  they  were  able  to 
oppress  the  people  at  pleasure,  and  to  exact  monej^  from  such  as 
they  thought  proper  to  accuse  of  interfering  with  their  patent. 
(See  Coryton  on  Patents,  ed.  of   1855,  P-  28.) 

Thus  the  patentees  of  saltpetre  were  granted  the  power  of 
entering  every  house,  "and  of  committing  what  havoc  they 
pleased,  in  stables,  cellars,  or  wheresoever  they  suspected  salt- 
petre might  be  gathered,  and  they  commonly  extorted  money 
from  those  who  desired  to  free  themselves  from  this  damage  or 
trouble  ;  and  while  all  domestic  intercourse  was  thus  restrained, 
lest  any  scope  should  remain  for  industrj',  almost  every  species 
of  foreign  commerce  was  confined  to  exclusive  companies,  who 
bought  and  sold  at  any  price  they  themselves  thought  proper  to 
offer  or  exact."      (Coryton  on  Patents,  p.  28.) 

"  I^ven  Elizabeth's  House  of  Commons  rang  with  angr}^ 
complaints.  On  the  20th  November,  1601 ,  a  great  debate  upon 
the  subject  took  place,  on  an  attempt  by  Lawrence  Hyde  to  in- 
troduce '  A  Bill  for  the  Explanation  of  the  Common  Eaw  in 
certain  Cases  of  Letters  Patent.'  After  much  discussion  as  to 
whether  the  proceedings  should  be  by  bill  or  by  petition  to  Her 
Majesty,  but  before  anything  was  concluded  upon  the  Queen 
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sent  a  message  to  the  House  importing  that  the  monopolies 
should  be  revoked." 

In  excusing  the  objectionable  grants,  the  Queen,  in  a 
message  to  the  Commons,  said  :  "  Since  I  was  Queen,  yet  never 
did  I  put  my  pen  to  an\'  grant  but  upon  pretense  and  semblance 
made  unto  me  that  it  was  both  good  and  beneficial  to  the  sub- 
jects in  general,  though  a  private  profit  to  some  of  my  ancient 
ser\-ants  who  have  deserved  well,  but  the  contrary  being  found 
by  experience.  I  am  exceedingly  beholden  to  such  subjects  as 
would  move  the  same  at  first.  That  my  grants  should  be  griev- 
ous to  my  people,  and  oppressions  to  be  privileged  under  color  of 
our  patents,  our  kingly  dignity  shall  not  suffer  it  ;  yea,  when  I 
heard  it  I  could  give  no  rest  to  my  thoughts  till  I  had  re- 
formed it." 

While  subsequently  to  the  events  just  narrated  special 
grants  in  restraint  of  common  trade  were  gradually  reduced  in 
number  to  practically  nothing,  exclusive  privileges  in  reward  of 
invention  have  remained,  and  there  is  reason  to  believe  that  the 
practice  of  making  grants  of  the  sole  use  of  inventions  origi- 
nated in  England,  and  that  the  English  system  of  rewarding 
inventors  has  since  been  copied  more  or  less  closely  by  almost 
every  European  power.  Our  own  system  is  based  upon  it  in 
many  respects,  although  differing  greatly  in  organization  and 
detail,  and  the  characteristics  or  nature  of  the  grant  remain  to 
this  day,  after  centuries  of  time,  substantially  the  same, — the 
securing  to  an  inventor,  for  a  limited  time,  the  right  to  exclude 
others  from  practicing  his  invention  save  on  license  secured  from 
him,  wherefrom  he  secures  his  pecuniar}'  reward. 

'\lx.  Paul  Synnestvedt :  Supplementing  that,  I  want  to 
say  that  I  have  here  in  my  hand  a  reproduction  or  zinc  etch- 
ing of  the  first  patent  issued  by  the  government,  and  beside  it 
a  reproduction  or  zinc  etching  of  a  patent  of  recent  date.  I 
have  brought  them  here  this  evening  particularly  to  call  your 
attention  to  the  fact  that  although  the  first  of  these  grants  w^as 
dated  1791.  and  signed  by  George  Washington  and  Thomas 
Jefiferson,  and  the  other  one  dated  over  one  hundred  years 
later,  the  grant  is  almost  exactly  the  same;  and  the  recital 
of  the  terms  on  which  the  grant  was  conditioned  is  almost 
the  same. 
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Now  you  will  find  on  reading  those  two  grants,  both 
the  modern  grant  and  the  first  grant,  that  the  terms  are  some- 
what misleading,  because  they  say  they  grant  to  the  inventor 
the  exclusive  right ;  and  you  would  think  that  if  he  had  an 
exclusive  right,  he  also  would  have  a  right,  but  1  want  to  call 
your  attention  to  the  fact  that  whether  he  has  a  right  or 
not  depends  not  on  wdiether  he  has  a  patent  or  not,  but  on 
whether  or  not  the  patent  that  he  has  is  an  infringement  on 
somebody  else's  right.  The  situation  is  a  little  difficult  to 
catch  at  first,  but  perhaps  wiii  be  clearer  if  you  look  at  it  in 
the  light  of  an  illustration ;  as,  for  example,  assume  that  a 
man  by  the  name  of  Smith  has  a  patent  on  a  car  coupler,  'ind 
assume  that  he  was  the  first  man  to  produce  the  M.  C.  B. 
coupler,  and  had  a  claim  involving  a  combination  of  a  coupler- 
head,  a  knuckle,  and  a  locking  device.  Now  that,  under  the 
patent  law,  would  be  an  operative  combination.  And  the 
first  man  to  produce  that  combination  in  a  machine,  after  sat- 
isfying the  requirements  of  the  law,  would  succeed  in  getting 
a  patent  upon  that  combination,  that  Smith  coupler,  compris- 
ing a  coupler-head,  a  knuckle,  and  a  locking-pin. 

If  Smith  was  the  first  man  to  produce  that  combination 
he  could  sustain  that  patent  almost  without  regard  to  how 
the  different  elements  that  entered  into  it  were  constructed. 
Thus,  a  man  by  the  name  of  Jones  might  come  along  and 
take  Smith's  coupler,  and  make  a  very  superior  locking  de- 
vice to  go  into  that  combination.  Thus  you  would  have  a 
Jones  locking  device  applied  to  a  Smith  coupler.  Jones  could 
get  a  patent,  under  the  law,  on  the  improvement  of  the  lock- 
ing device.  He  could  get  a  patent  reading  like  this:  a  com- 
bination in  a  car-coupler  of  a  coupler-head,  a  knuckle,  and  s 
particular  form  of  locking  device, — that  is,  whether  it  should  be 
a  rotating  cam,  or  a  pin  to  pull  up,  or  whatever  it  was.  The 
Jones  patent  would  be  a  perfectly  good  patent  under  our  law, 
and  he  would  have  the  right  under  that  grant  to  prevent 
Smith,  as  well  as  everybody  else,  from  using  his  particular 
form  of  locking  device :  but  he  would  not  be  free  himself, 
until  the  expiration  of  Smith's  patent,  or  until  he  got  permis- 
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sion  by  paying-  a  royalty  to  Smith,  to  make  or  sell  or  use  any 
couplers  embodying  that  im])roved  IcKking  device  of  his. 

Thus,  whether  an  inventor  has  the  right  to  use  his  par- 
ticular invention  or  not  depends  on  whether  or  not  it  is  an  in- 
fringement of  some  pre-existing  right,  and  something  which  is 
absolutely  new  from  the  beginning,  or  whether  it  is  something 
in  the  nature  of  a  furtlier  improvement  on  something  whicli 
has  already  been  ])atented.  And  that  is  a  (juestion  entirely 
apart  from  the  question  as  to  whether  his  patent  is  valid  or 
not,  or  as  to  whether  he  can  get  the  patent  or  not ;  and  it  is 
a  question  that  the  patent  ofifice  does  not  take  into  account 
in  passing  on  an  ai)plication  for  a  patent. 

If  you  file  an  application  in  the  patent  office,  the  first 
thing  they  do  is  to  make  an  examination  to  determine 
whether  the  particular  claim  that  you  make,  the  particular 
novel  combination  that  you  claim  in  your  application,  is  shown 
in  some  prior  publication.  They  do  not  pay  the  slightest  at- 
tention in  that  search  as  to  whether  after  you  get  the  patent 
on  your  claim  you  would  ])e  entitled  to  make  the  device  in 
conjunction  with  which  it  is  intended  to  be  applied.  That  is 
a  question  that  every  patentee  and  inventor  has  to  have  in- 
vestigated on  his  own  hook,  because  the  issuance  of  the 
patent  by  the  patent  office  is  no  true  guide.  Of  course  it  hap- 
pens incidentally  in  many  cases  that  in  the  course  of  the 
searching  done  by  the  patent  office  to  determine  whether  the 
particular  combination  that  the  applicant  is  trying  to  get  a 
patent  on,  is  new,  that  they  cite  or  refer  to  prior  patents  or 
publications  which  will  indicate  to  him  what  the  situation 
is  with  reference  to  his  rights  to  manufacture ;  in  other  words, 
they  will  say  that  his  claim  is  rejected  because  substantially 
the  same  thing  is  shown  in  a  prior  patent  to  Johnson  issued 
in  1888  or  1889,  and  when  he  gets  the  Johnson  patent  he 
may  find,  assuming  it  to  be  a  live  patent,  that  there  is  a  claim 
in  there  which  he  would  infringe  if  he  should  go  ahead  and 
manufacture. 

Now  I  should  like  to  add  that  if  there  are  some  points  in 
this  paper  that  I  can  make  a  little  more  clear,  I  shall  be  very 
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glad  to  have  tome   one  to  wade  into  it  and  give  me  an  oppor- 
tunity to  illustrate  it  further. 

President:  The  subject  does  not  seem  to  admit  of  much 
discussion,  but  it  has  been  presented  to  us  in  a  very  entertain- 
ing manner,  and  ?\Ir.  S}'nnestvedt  will  be  verv  glad  to  answer 
any  questicns.  and  1  hope  the  members  will  keep  him  busy 
for  about  fort}'  minutes.  You  cannot  know  too  much  about 
it. 

Mr.  Robert  H.  IJlackall:  I  should  like  to  ask  Mr.  Syn- 
nestvedt  if  it  is  customary  in  some  countries  to  give  a  pitent 
on  a  device,  with  the  proviso  that  it  be  manufactured  within 
a  certain  number  of  years  ;•  and  if  that  has  ever  been  done 
in  the  United  States. 

Mr.  Synnestvedt :  To  answer  the  last  portion  of  your 
question  first, — that  is  not  the  practice  in  this  country.  The 
patentee  in  this  country  is  privileged  to  absolutely  refuse  to 
luake  the  device  durmg  the  period  the  patent  covers,  and  also 
to  absolutely  refuse  to  let  anybody  else  do  it  on  the  pay- 
ment of  any  royalty  he  might  offer.  He  is  free,  under  out 
law,  to  bury  it,  if  he  pleases,  for  the  life  of  the  patent,  and 
the  patent  will  still  continue  to  be  valid.  Of  course  there  is 
some  equitable  loss  to  the  patentee  who  does  that,  because  if 
somebody  else  starts  to  make  it  and  he  brings  suit  against 
him,  the  judges  are  not  disposed  to  look  with  very  much  favor 
on  his  suit.  It  is  a  saying  in  the  patent  law  +hat  a  "paper" 
patent  is  not  as  gocd  to  sue  on  as  one  which  covers  an  arti- 
cle of  manufacture  or  of  commerce,  but  I  want  to  say  that 
there  is  no  express  basis  for  that  in  our  law,  and  many 
patents  have  been  sustained  by  the  law  which  have  never  been 
manufactured  by  the  patentees. 

Now,  as  to  the  question  as  to  foreign  countries,  it  is  al- 
most universal  in  foreign  countries  to  require  a  "working''  of 
the  invention,  as  they  call  it,  within  a  certain  specified  time. 
In  Canada  they  require  w^orking  of  the  invention  within  two 
years,  I  think  it  is,  after  the  granting  of  the  patent.  And 
then  there  are  certain  rights  of  extension  that  you  can  get  by 
making  an  application.  In  Great  Britain  they  do  not  require 
working  of  the  patent,  but  they  require  payment  of  annual 
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taxes,  beginning  after  the  fourth  year,  and  every  year  there- 
after. In  France,  Cicrmany,  Belgium,  and  I  guess  ahnost  all 
of  the  European  countries,  and  a  great  many  of  the  other  coun- 
tries, incKuHng  some  of  the  South  American  countries,  the  law 
requires  that  the  patent  be  worked  within  a  certain  limit  of 
time,  or  the  patent  becomes  forfeited.  And  in  man}-  (jf  those 
countries  there  is  also  a  re(|uircment  for  the  payment  of 
annual  dues,  or  for  dues  to  be  paid  at  certain  times  ;  and  on 
the  failure  either  to  work  the  patent  or  to  pay  the  annuities, 
as  they  call  them,  the  patent  beccmes  forfeited.  Annuities  in 
Russia  gradually  increase  from  the  first  year  up  until  the  end 
of  the  life  of  the  patent,  which  is  fifteen  years,  until  at  the  end 
of  it  they  are  exhorbitant.  That  annuity  requirement  is  not 
in  force  m  this  country,  either. 

Mr.  D.  J.  Redding :  I  would  like  to  ask  Mr.  Synnestvedt 
if  the  purchase  of  a  patented  article  in  this  country  gives  the 
purchaser  the  right  to  renew  any  or  all  ])arts  of  the  patented 
article  as  they  wear  out  in  all  cases,  or  whether  the  patentee 
can  insist  on  selling  those  parts  that  wear  out? 

Mr.  Synestvedt :  There  are  two  points  to  be  considered 
in  answer  to  that.  The  first  is  as  to  the  extent  of  the  repair, 
and  the  character  of  the  patented  claim.  And  the  next  is  as 
to  whether  any  of  the  parts  separately  are  the  subject-matter 
of  individual  claims  in  patents.  If  you  assume  that  any  one 
of  the  separate  parts  that  go  to  make  up  the  combination  are 
patented  separately,  suppose  the  patent  is  on  ABC;  suppose 
the  only  patent  that  exists  is  on  the  patent  ABC,  under  the  law 
you  are  entitled  to  repair  those  parts  by  the  substitution  cf  a 
new  A,  of  a  new  B,  or  of  a  new  C,  until  the  entire  combination 
has  worn  our,  so  long  as  you  do  not  construct  an  entirely  new 
combination.  The  substitution  in  a  combination  of  that  kind 
of  so  many  new  parts  that  it  practically  makes  a  new  article 
has  been  held  in  some  cases  to  be  an  infringement  of  the  pat- 
ent. But  as  a  general  rule  the  courts  are  disposed  to  treat 
a  matter  of  that  kind  rather  liberally,  and  to  take  the  attitude 
that  the  patentee  has  secured  his  reward  in  the  royalty,  or  in 
the  percentage  of  profit  which  accrued  to  him  at  the  time  of 
the  original  sale  or  purchase. 
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I  should  like  to  add  one  more  qualification  to  that,  and 
that  is  that  there  is  hardly  anv  limit  in  this  country  to  the 
conditions  that  may  be  attached  by  the  patentee  to  the  license 
right  granted  in  conjunction  with  the  sale  of  a  patented  article. 
And  if  the  patented  article  be  sold  with  any  condition  attached, 
such  as,  for  example,  that  the  patentee  reserves  the  right  to 
supply  renewals,  and  all  that  kind  of  thing,  and  the  license  is 
granted  for  the  use  of  it  and  expressly  on  that  condition,  then 
I  think  that  license  would  be  held  good.  There  are  sometimes 
a  great  variety  of  conditions  of  that  kind  attached.  1  think 
the  best  known  instance  of  that  is  the  case  of  some  of  these 
binding-straps  for  bales.  There  was  a  patent  on  the  fasten- 
ing of  those,  and  some  people  got  to  taking  the  old  ones  and 
using  the  fastening  over  again ;  then  the  manufacturers  sold 
them  with  the  understanding  that  that  was  not  to  be  done, 
and  the  right  to  so  limit  the  use  was  sustained. 

Mr.  E.  W.  Summers:  I  should  like  to  ask  Mr.  Synnest- 
vedt  another  question,  with  regard  to  the  limitation  on  royal- 
ties :  for  instance,  a  patentee  charges  a  certain  royalty  for  the 
use  of  a  patent,  and  he  finds  afterwards  that  he  has  not 
charged  enough.  Wdl  he  have  a  right  to  increase  the  royalty? 
That  is  on  the  line  of  limitations  just  spoken  of. 

Mr.  Synnestvedt :  Royalty  is  generally  a  matter  of  spe- 
cial contract,  a  license  contract;  and  I  should  say  that  if  the 
patentee  sells  an  article  with  the  right  to  use,  at  a  certain  roy- 
alty, without  any  specification  or  any  statement  as  to  the  time 
during  w^hich  it  might  be  used,  or  without  any  restriction 
whatever  as  to  the  period,  that  there  would  not  be  any  chance 
for  him  to  raise  the  royalty  or  to  demand  any  additional  com- 
pensation, or  to  interfere  with  the  continued  use  of  that  patent 
to  the  expiration  of  the  life  of  the  patent.  But  if  the  royalty 
is  payable  only  at  stated  intervals  and  covers  only  a  stated 
time,  at  the  end  of  the  period,  unless  there  is  something  to 
prevent  it  in  vhe  contract,  the  royalty  could  probably  be 
raised. 

The  fact  that  a  royalty  has  once  been  at  a  certain  figure 
does  not  necessarily  mean  that  it  has  to  be  held  there.  It  is 
the  privilege  of  the  patentee  to  cut  off  the  royalty  agreement 
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altogether.  Of  course  he  has  no  right  to  violate  a  contract; 
but  it  is  his  privilege  at  any  time  he  chooses,  to  say,  from  now 
henceforth  I  will  not  do  anything  with  this  ;  I  will  put  it  on 
a  shelf.  I  will  not  manufacture  or  sell,  or  let  anybody  else 
manufacture  or  sell.  I  say  that  is  apart  from  any  existing 
contract.  Every  sale  of  a  patented  article,  where  there  is 
not  special  contract  attached,  carries  with  it  the  license  right 
to  use  that  article ;  and  that  cannot  be  revoked  afterward. 

Mr.  D.  J.  Redding:  There  is  another  question  that  oc- 
curs to  me,  in  connection  with  that.  There  seems  to  be  a 
superstition  that  if  a  person  in  the  employ  of  any  company 
takes  out  a  patent  of  any  description  that  is  useful  to  that 
company,  the  company  would  have  the  right  to  use  it  without 
paying  him  any  royalty  on  it.  Is  there  any  basis  for  that  be- 
lief? 

Mr.  Synnestvedt :  That,  also,  depends  on  the  conditions 
of  the  case.  That  is  a  case  like  some  of  these  others,  where 
it  is  diiiticult  to  lay  down  a  fundamental  proposition.  But  it 
has  been  well  settled,  I  think,  that  an  implied  license  arises  to 
an  employer  to  use  an  invention  made  by  one  of  the  employees, 
in  the  employer's  time  and  at  the  employer's  expense ;  but  that 
right  is  not  in  its  nature  or  shape  an  exclusive  right,  or  any- 
thing more  than  just  a  mere  simple  license.  That  is  the  gen- 
eral doctrine.  That  is  pretty  well  established  by  Supreme 
Court  decisions. 

If  the  employee  has  made  an  invention  in  his  own  time, 
that  is,  out  of  hours,  and  has  experimented  and  perfected  that 
invention  also  in  his  own  time  and  at  his  own  expense,  then  the 
employer  has  no  right  to  it  at  all,  outside  of  some  express 
agreement. 

Mr.  Willis  C.  Squire :  What  interference  is  there  in 
making  an  application  for  a  patent  that  may  have  been  granted 
by  some  foreign  country?  For  instance,  I  believe  it  is  true 
that  if  a  patent  is  published  in  the  United  States,  and  the 
right  is  granted  the  patent,  that  a  patent  will  not  be  granted 
by  foreign  countries  afterward  on  application.  Is  there  any 
limitation  to  patents  granted  in  this  country  because  of  pat- 
ents granted  on  similar  lines  in  other  countries? 
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Mr.  Synnestvedt :  That  same  rule  holds  good ;  not  be- 
cause the  same  patent  has  been  issued  in  a  foreign  country,  not 
because  the  invention  has  been  patented  abroad :  but  because 
a  prior  publication  invalidates  the  right.  I  think  I  can  give 
that  in  a  nutshell  here.  Here  is  the  Federal  Statute  on  that 
point :  "Any  person  who  has  invented  or  discovered  any  new 
and  useful  art,  machine,  manufacture,  composition  of  mat- 
ter, or  any  useful  impro\'ement  thereof  not  known  or  used  by 
others  in  this  country."  "And  uut  patented  or  described  in  any 
printed  publication  in  this  or  any  foreign  country."  You  see 
the  publication  of  the  patent  or  the  description  in  any  printed 
publication  in  th  s  or  in  a  foreign  country,  would  be  a  bar. 

J\lr.  \\'illis  C.  Squire:  Does  that  mean  patents  would 
have  to  be  taken  out  simultaneously  in  all  foreign  countries, 
in   order  to  protect  yourself   against   foreign   rights? 

Mr.  Synnestvedt:  The  practice  generally  is  to  file  all 
your  foreign  cases  at  the  same  time.  The  law  is  different  in 
dift'ercnt  countries  ;  but,  as  a  general  rule  there  is  a  general 
principle  runs  through  them  all.  At  the  present  time  the  bet- 
ter way  is  to  file  them  all  at  the  same  time. 

]\Ir.  Willis  C.  Squire:  In  other  words,  vou  do  not  pusn 
the  claim  until  after  the  foreign  claim  has  been  filed? 

Mr.  Synnestvedt:  Yes,  for  in  many  of  the  foreign  coun- 
tries the  prior  grant  of  the  United  States  patent  would  invali- 
date the  foreign  patent.  If  you  let  the  United  States  patent 
issue  before  vou  file  vour  foreign  patent,  then  you  aie  liable 
to  get  an  mvalid  foreign  patent. 

Mr.  Willis  C.  Squire:  Then  in  a  foreign  countr>',  if  ^n 
article  is  patented  here  and  pul)lished,  it  gives  the  right  to  a 
foreigner  to  use  it  ? 

Mr.  Synnestvedt:  That  is  the  general  doctrine.  Then- 
are  limitations  t-..  that.  There  is  the  International  Conven- 
tion or  Agreement.  That  is.  if  you  file  in  the  countries  be- 
longing to  that  Convention  within  a  certain  number  of  months 
you  may  get  a  valid  patent,  although  the  United  States  patent 
may  have  issued. 

Mr.  Willis  C.  Squire  :  That  is  an  international  agreement 
between  certain  powers." 
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Mr.  Synnestvedt :  Yes,  sir ;  and  only  applies  to  those 
who  sigfned  that  aj^reement.  There  are  certain  of  them  who 
do  not  belong-  to  that.  I  cannot  say  off-hand  who  they  are, 
but  nearly  all  of  the  im])ortant  European  countries  are  mem- 
bers of  that  Convention,  and  the  time  of  that  has  been  ex- 
tended recently  from  seven  months  to  one  year. 

Mr.  Willis  C.  .Scjuirc  :  Ts  it  not  a  fact  that  in  the  grant- 
ing of  patents  at  the  United  States  patent  office  vou  are  really 
at  the  mercy  of  the  examiner?  Are  you  not  at  his  mercy  un- 
less you  have  a  good  lawver  on  your  side? 

Mr.  Synnestvedt:  Of  course  T  do  not  want  to  discourage 
you  from  getting  good  lawyers.  (Laughter.)  .\t  the  same 
time  there  is  this  ]:)rotcction.  in  that  there  are  several  appeals. 
You  are  in  a  measure  at  the  mercy  cf  the  examiner,  to  the 
extent  that  if  he  makes  up  his  mind  that  he  will  not  give  you 
a  patent,  whether  justlv  or  unjusth',  he  may  put  you  to  the 
annoyance  of  an  appeal.  But  you  can  appeal,  if  he  rejects  you 
from  the  primary  examiner  to  the  Board  of  Examiners  (there 
are  three  of  them),  and  if  you  can  get  two  cf  them  you  get  a 
patent.  But  if  two  of  them  go  against  you  and  hand  down 
a  decision  contrary  to  the  grant,  then  you  can  take  an  appeal  tc 
the  Commissioner.  Then  if  you  arc  not  satisfied  when  the 
Commissioner  refuses,  you  can  take  an  appeal  to  the  Courts, 
the  Circuit  Court  cf  the  District  of  Columbia.  And  then 
there  is  still  an  opportunit}",  b}'  filing  a  bill  in  ecjuity  in  some 
United  States  Circuit  Court.  So,  you  see,  you  have  a  great 
many  more  appeals  and  chances  on  it  than  in  most  legal  pro- 
ceedings. 

yiv.  \\"illis  C.  Squire:  There  is  plenty  of  chance  to  spenr' 
your  money  on  a  will  o'  the  wisp? 

]\lr.  Synnestvedt:  Some  people  have  carried  their  .pat- 
ents through  the  patent  offices,  and  been  beaten,  and  secured 
their  patents  in  the  court.^.  I  should  not  advise  a  man  to  take 
chances  on  that,  unless  the  patent  is  w^orth  considerable 
money,  because  it  is  sure  to  be  a  very  expensive  proceeding. 

'Sir.  Willis  C.  Squire  :  You  brought  up  a  (juestion  in  your 
discussion,  interjected  in  the  reading  of  your  paper,  relative 
to  the  matter  of  interference.     In  the  case  of  two  men  hav- 
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ing  the  same  line  of  thought  and  making  an  application  for  the 
same  thing,  with  a  claim  but  slightly  different :  it  becomes  a 
case  of  priority,  does  it  not,  and  proof  of  work,  similar  to 
a  mining  claim?     The  fellow  who  is  on  the  ground  gets  it? 

Mr.  Synneftvedt :  \Miere  two  aj^plications  come  into  the 
office  with  the  same  claim,  the  two  cases  arc  put  into  inter- 
ference, and  then  you  ha-^x-  come  into  such  a  contest  as  you 
have  indicated,  to  prove  priority.  And  priority  of  invention 
alone  is  not  sufficient.  There  is  the  question,  also,  of  dili- 
gence. The  man  who  was  later  in  making  the  invention,  but 
was  more  diligent,  mav  win.  The  rule  fundamentally  is  thai; 
the  person  who  first  conceived  the  iuA-ention  gets  the  case,  if 
he  has  shown  that  he  was  reasonably  diligent,  regardless  of 
what  the  other  man  has  done  :  but  a  great  many  cases  are 
decided  against  the  man  who  was  first  to  think  of  the  inven- 
tion, simply  because  he  neglected  to  give  the  public  the  bene- 
fit of  it  and  to  do  anything  with  it. 

:\lr.  Robert  A.  Blackall :  I  should  like  to  have  Mr.  Syn- 
nestvedt  give  us  a  few  words  on  what  a  caveat  consists  of. 

Mr.  Synnestvedt:  My  opinion  is  that  a  caveat  is  a  de- 
lusion and  a  snare.  T  have  been  strongly  in  favor  of  abolish- 
ing the  caveat  law,  and  T  think  that  that  will  be  done  before 
long.  The  caveat  law  came  into  existence  a  long  while  ago, 
T  think  about  1836,  and  at  that  time  the  idea  which  was  in- 
volved in  that  law  was  to  give  the  man  who  made  the  inven- 
tion an  opportunity  to  develop  and  perfect  it,  pending  the  de- 
cision as  to  his  application  in  the  patent  office.  And  there  is 
a  certain  element  of  justice  and  sense  in  that.  But  the  pres- 
ent practice  in  relation  to  applications  has  become  so 
liberal  that  there  is  no  longer  any  use  for  a  caveat: 
and  a  man  is  better  protected  to  file  his  application 
at  once  on  an  invention,  and  then  to  take  advantage 
of  the  liberality  in  the  patent  office  in  the  prosecu- 
tion of  that  application,  than  he  is  to  file  a  caveat  and 
then  afterwards  have  it  perfected  into  a  patent.  The  caveat 
never  gives  a  man  any  protection  unless  it  is  turned  into  a 
patent  later  on.  And  another  thing  about  it  is  that  while  it 
is  put  into  the  office  with   the  express  idea  that  the  patent 
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examiner  is  to  notify  the  filer  of  it  in  the  case  of  any  interfer- 
ing riiihts,  in  many  instances  they  are  simply  stuck  into  a 
pigeon-hole  an.d  forgotten,  cind  the  applicant  fails  to  get  no- 
tice in  a  great  many  cases.  Von  vx'ry  seldom  fail  to  get  notice 
if  you  have  an  application.  The  present  law  allows  on', 
year's  time  to  hie  an  amendment  after  the  first  action,  and 
upon  every  new  ground  of  rejection  which  is  advanced  by 
the  patent  ofihce,  there  is  another  year  which  may  be  availed 
of  to  prosecute  the  case.  So.  by  carefully  framing  amend- 
ments, and  keeping  the  case  in  the  office  pending  the  practical 
development  in  the  im])rovement,  a  very  strong  patent  can 
often  be  secured,  and  advantages  obtained,  which  could  not 
be  obtained  under  the  old  practice  with  a  caveat. 

I  am  very  much  opposed  to  being  in  a  rusli  with  the  is- 
suing of  a  patent  in  most  cases,  because  it  is  my  experienc 
that  in  nine  cases  out  of  every  ten,  at  least,  if  not  more  than 
that,  the  patent  improves  with  age.  It  is  like  whisky,  becomes 
better  the  older  it  gets.  If  you  can  keep  it  in  the  patent  office 
during  the  preliminary  stages  of  the  development,  when  the 
patent  finally  issues  you  will  have  a  much  better  patent.  The 
development  of  the  improvement  nearly  always  brings  out 
more  clearly  the  substance  of  the  invention,  and  it  is  really 
seldom  that  it  is  possible,  in  the  first  filing  of  the  papers,  to 
make  a  clear-cut  distinction  or  description  as  to  what  really 
constitutes  the  important  feature  of  the  invention.  And  that 
is  the  secret  of  a  good  patent,  to  define  the  very  essence  of 
the  thing,  and  to  leave  everything  else  out ;  and  that  can  best 
be  done  by  a  process  of  gradual  elimination  and  exclusion, 
after  you  get  the  case  on  file.  A  patent  that  has  been  pending 
in  the  patent  office  for  two  or  three  years  is  almost  invariably 
a  better  patent  than  one  which  has  only  been  in  three  months. 
Besides  that,  if  the  invention  is  an  important  one,  that  adds 
that  much  more  to  the  life  of  the  patent,  because  the  term  runs 
from  the  date  the  patent  is  issued,  and  not  from  the  date  you 
file. 

Afr.  A.  Stucki:  May  I  ask  what  are  the  terms  and  con- 
ditions under  which  a  patent  can  be  renewed,  after  it  has  run 
a  full  term. 
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"Sir.  Syiinestvedt:  Only  by  a  special  act  of  Congress,  and 
there  has  not  l)een  any  patent  renewed  since  the  present 
statute  went  into  force,  and  that  is  many  years  ago.  It  can- 
not be  done  unless  Congress  wants  to  pass  a  special  act ;  or  they 
could  possibly  pass  a  general  act  and  reinstate  the  old  law, 
where  we  had  a  fourteen  vear  term,  with  the  right  of  renewal 
for  another  fourteen  years.  But  when  they  changed  the 
term,  and  made  it  seventeen  years  instead  of  fourteen,  they 
cut  out  that  renewal  j^irovision  altogether.  That  is  a  very 
difi'erent  thing  from  what  we  call  a  re-issue,  when  there  has 
been  some  defect  in  the  patent,  and  we  get  it  re-issued  to  cure 
the  defect.  That  generally  has  to  be  done  within  two  years 
of  the  issuance  jf  the  patent,  but  does  not  extend  the  life  O' 
the  patent. 

Mr.  A\'illis  C.  Stuiire:  Mr.  Svnnestvedt's  answer  to  that 
is  like  a  polite  ])hrase.  The  man  works  it  so  "you  have  an- 
other  guess    coming." 

]\rr.  E.  W.  Summers:  T  want  to  ask  Mr.  Synnestvedt  if 
the  improvement  of  the  patent  by  working  it  up  a  long  time 
does  not  depend  on  the  specifications  started  out  with?  If  he 
should  think  of  some  improvement  later  on  that  is  not  showrt 
in  the  application,  he  has,  as  I  understand  it,  no  recourse  but  in 
the   filing  of  another  application. 

Mr.  Synnestvedt:  That  is  undoubtedlv  true.  The  case 
must  always  be  restricted  to  what  they  call  the  original  disclos- 
ure,— what  you  put  in  in  the  first  instance.  You  cannot  add 
new  matter  to  any  case  v.hicli  is  on  hie,  but  you  can  enlarge 
or  cut  down  or  alter  the  claim  almost  without  limit ;  and  you 
can  strike  out  a  clause  and  put  in  a  new  clause  sevsral  times, 
if  occasion  requires.  You  can  put  in  new  specifications  to  ac- 
cord with  the  drawing,  or  you  can  put  in  new  drawings  to  ac 
cord  with  the  si)ecificatioriS.  You  can  do  all  sorts  of  things 
after  it  is  in  there.  But  you  cannot  put  anv  new  matter  intJ 
the  case  ;  you  cannot  put  in  a  new  patent. 

Mr.  D.  J  Redding:  If  you  have  been  using  an  article 
which  has  never  been  patented,  right  along  for  years,  and 
some  other  fellow  comes  along  and  patents  it,  could  he  prevent 
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you  from  usinq-  that  anv  farther  except  on  the  payment  of  roy- 
alty ? 

Mr.  Synnestvedt:  Xo,  he  cannot.  He  might  sue  yoa 
under  the  patent,  but  you  can  set  up  in  defense  prior  knowl- 
edge of  the  invention,  or  prior  use.  and  if  he  cannot  show  that 
he  invented  it  before  you  began  to  use  it.  or  before  you  had 
knowledge  of  it,  it  invalidates  his  patent.  There  is  another 
provision  in  the  law.  which  is  distinct,  entirely,  from  that,  and 
that  is  that  where  an  inventor  has  had  the  thing  in  public  use 
for  two  years  before  application,  then  he  cannot  hold  a  valid 
patent. 

Supposing  that  a  man  designs  some  improvement  and  puts 
it  into  public  use  where  evervbody  can  see  it.  even  if  he  has 
but  one  of  them  in  public  use  and  it  is  not  mere  experimental 
use.  and  he  keeps  it  running  for  a  period  of  two  year?. — then 
he  forfeits  his  right  to  the  patent  if  he  has  not  filed  his  appli- 
cation within  that  time.  Rut  two  years  is  not  required  where 
the  use  is  by  somebody  else.  Two  days  will  suffice,  if  you 
can  clearh  show  that  you  had  it  two  days  before  he  had  it. 
Or  if  he  cannot  show,  when  it  comes  to  proof  in  Court,  that 
he  had  it  before  you  had  it,  it  would  invalidate  his  patent. 

There  being  no  further  questions  nor  remarks  upon  this 
subject,  the  discussion  was  declared  to  be  closed. 

Mr.  J.  D.  ]^Iilligan  :  I  move,  Mr.  President,  that  a  vote 
of  thanks  be  tendered  to  ^Mr.  Synnestvedt  for  his  valuable 
paper;  and  not  only  for  the  paper,  but  as  well  for  the  dis- 
cussion of  the  subject  afterward,  which  has  afforded  us  a  great 
deal  of  pleasure. 

The  motion  was  duly  seconded,  and  on  vote  of  tlie  Club 
was  concurred  in.  And  the  thanks  of  the  Club  were  tendered 
by  the  President. 

President :  I  wish  to  announce  that  at  the  next  regular 
meeting  will  be  held  the  annual  election  of  officers,  and  also 
the  annual  smoker.  We  hope  that  every  member  who  can  be 
present,  will  be  here,     ^^'e  hope  to  have  a  pleasant  time. 

On  motion,  the  meeting  adjourned. 
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NOTICE. 


Bound  copies,  Volume  No.  i  of  our  Club  Proceed- 
ings for  the  year  1 901-1902  are  now  ready  for  distribu- 
tion. They  will  be  mailed  to  those  desiring  them  upon 
receipt  of  fifty  cents.     The  supply  is  linnted. 

J.  D.  Conway, 

Secretary. 
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MINUTES    OF    THE    RAILWAY    CLUB 

SECRETARIES    MEETING, 

JUNE.    1903. 


Saratoga,  June  26,  1903. 

The  Society  of  Railway  Club  Secretaries  met  in  annual 
session  at  the  United  States  Hotel  snd  was  called  to  order  by 
A'ice  Chairman  Joseph  W.  Taylor,  of  the  Western  Railway 
Club.     Roll  call  showed  the  following  representation : 

Xew  York  Railroad  Club— D.  M.  Brady. 

A\'estern  Railway  Club — Joseph  W.  Taylor. 

Central  Railway  Club — Harry  D.  Vought. 

Southern  and  Southwestern  Railway  Club — A.  J.  Merrill 
and  W.  L.  Tracy. 

Railway  Club  of  Pittsburg — John  D.  Conway. 

In  the  absence  of  som.e  of  the  members  it  was  agreed  to 
defer  the  transaction  of  regular  business  until  June  2J,  at 
II  A.  ^1. 

A.  J.  ^lERRILL.  Secretary. 


Saratoga,  June  27,  1903. 

The  Society  met  pursuant  to  adjournment  and  was  called 
to  order  by  Chairman  E.  L.  Janes,  of  the  Xew  England  Club. 

Present — ^lessrs.  Taylor.  Brady.  Conway,  Vought  and 
Tracy :  '\\x.  Brady  stating  that  he  was  acting  as  proxy  for  Mr. 
F.  M.  Whyte,  of  the  Xev/  York  Club. 

On  motion  of  ]\lr.  Taylor,  the  duties  cf  secretary  pro  tem 
were  assigned  to  Mr.  Vought.  owing  to  Secretary  ^Merrill  hav- 
ing been  obliged  to  return  home.  The  minutes  of  the  meet- 
ings of  1902  were  approved. 

On  motion  of  ^Nfr.  Taylor,  the  lovv^a  Club  was  admitted  to 
membership,  subject  to  the  payment  of  the  customary  fee  of 
$5.00. 

Under  the  motion  of  ]Mr.  Tracy,  the  Richmond.  Va.,  Club 
was  admitted  on  the  same  condition. 
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Mr.  Taylor  moved  to  amend  the  rules  of  order  so  as  to 
provide  that  the  date  and  time  of  future  meetings  shall  be  held 
subject  to  the  call  of  the  Chair;  that  the  election  of  officers 
shall  be  the  last  order  of  regular  business  at  the  annual  meet- 
ings of  the  Society,  and  that  presidents  and  first  vice  presi- 
dents of  clubs  that  are  members  of  the  Society  shall,  during 
their  respective  terms  of  office,  be  enrolled  as  associate  mem- 
bers of  the  organization,  with  all  the  privileges  of  active  mem- 
bers except  voting  at  the  election  of  officers.  These  were 
agreed  to  and  ordered  submitted  to  letter  ball  it  for  ratifica- 
tion and  adoption. 

The  report  ci  the  Secretary-Treasurer  showed  total  re- 
ceipts of  $82.46  and  disbursements  aggregating  $8.50,  leaving 
a  balance  on  hand  of  $73.96. 

Mr.  Conway  moved  that  the  Chairman  be  a  committee 
of  one  to  provide  a  gold  membersMj)  liadge  of  appropriate  de- 
sign, such  badges  to  remain  the  property  of  the  members  after 
their  retirement  from  active  membership.     Carried. 

Mr.  \'ought  moved  that  ^Ir.  Brady  be  elected  an  honorary 
memlier  of  the  Society  and  presented  with  membership  badge 
in  recognition  of  the  fact  that  he  was  the  first  man  to  be  elect- 
ed Secretary  of  a  railroad  organization,  and  that  he  is  the  foun- 
der of  the  Societ}'.     Carried. 

]\Ir.  Brady  tersely  expressed  his  appreciation  of  the  honor 
conferred  upon  him  and  at  the  same  time  availed  himself  of 
the  opportunity  to  invite  the  Secretaries  to  be  the  guests  of 
the  Executive  Committee  of  the  New  York  Club  at  the  lun- 
cheon served  in  connection  with  their  meetings. 

The  per  capita  assessment  upon  the  various  clubs  for  th-? 
expenses  of  the  Society  was  fixed  at  $10  for  the  ensuing  year. 

The  acknowledgements  of  the  Society  w^ere  voted  to  the 
Supply  Men's  Association  for  extending  to  its  members  the 
courtesies  of  the  annual  conventions,  and  to  Mr.  A.  M.  Waitt, 
ex-President,  and  Mr.  George  \\\  West,  President  of  the 
American  Railway  Master  Mechanics'  Association,  for  their 
kindly  and  thoughtful  interests  in  prompting  this  recognition 
of  the  Society. 
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Mr.  Taylor,  in  behalf  of  the  Executive  Committees  of  the 
Master  Car  lUiilders'  and  Master  Mechanics'  Associaliion, 
asked  that  the  subjects  scheduled  for  the  next  annual  conven- 
tion be  made,  as  far  as  practicable,  a  matter  of  committee  re- 
ports and  discussion  by  the  various  clul)>  during-  the  ensuing 
year. 

On  motion  of  Mr.  Urady,  it  was  ordered  that  this  recom- 
mendation be  made  as  suggested. 

The  Xew  luigland  Club  recommended  that  the  secreta- 
ries append  to  printed  proceedings  a  schedule  showing  sub- 
jects discussed  by  sister  clubs  at  their  last  preceding  meet- 
nigs.  It  was  agreed  that  notitication  cards  of  meetings  be  ex- 
changed by  members  in  order  to  facilitate  the  carrying  out  of 
this  proposition. 

Representatives  of  clubs  that  had  adopted  the  rule  ot 
charging  members  for  reports  of  sister  clul)s  reported  that  it 
operated  to  the  satisfaction  of  their  respective  organizations. 

There  being  no  further  business,  it  was  agreed  to  defer  th;- 
election  of  officers  until  Monriay.  June  29,  at  4  P.  M.,  t<j  which 
lime  adjournment  was  taken. 

HARRY  D.  \'()CGHT. 
Secretarv  Pro  Tem. 


Saratoga,  June  29,  1903. 

The  Society  met  pursuant  to  adjournment  at  'he  Unitel 
States  Hotel,  and  was  called  to  order  by  Chairman  E.  L.  Janes, 
the  members  responding  at  roll  call  being  as  follows  : 

New  York  Railroad  Club— D.  M.  Brady. 

Central  Railway  Club — Harry  D.  Vought. 

AVestern  Railway  Club — Joseph  W.  Taylor. 

Xew  England  Railroad  Club — E.  L.  Janes. 

Northwest  Railroad  Club — D.  Van  Alstyne.  President. 

Southwestern  &  S.  W.  Railway  Club— W.  L.  Tracy,  ex- 
President. 

Railway  Club  of  Pittsburg — J.  D.  Conway. 

Canadian  Railway  Club — \V.  H.  Roseveir,  Jr. 
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St.  Louis  Railway  Club — E.  S.  Alarshall,  Executive  Com- 
mittee. 

Richmond.  Ya...  Railway  Club — J.  F.  A\^als!.,  Px-esident. 

At  the  suggestion  of  Mr.  Van  Alstyne,  and  on  motion  of 
i\lr.  Conway,  it  was  resolved  to  publish  an  index  of  subjects 
discussed  by  the  \'arious  clubs  since  June.  1902.  a  sufficient 
number  of  copies  to  be  furnished  to  each  club  in  time  for  dis- 
tribution to  its  members  in  advance  of  the  September  meet- 
ings. 

It  was  further  agreed  that  after  the  changes  in  the  rules  of 
the  Societ}^  had  been  submitted  to  letter  ballot,  a  revised  edi- 
tion of  the  Society's  prospectus  should  be  issued  and  distrib- 
uted. 

There  being  no  further  routine  business  before  the  So- 
ciety, the  election  of  officers  followed,  with  the  following  re- 
sult, and  a  vote  of  thanks  to  the  retiring  officers,  the  meeting 
adjourned  subject  to  the  call  of  the  Chair. 

Chairman,  Joseph  AW  Taylor, 

Vice  Chairman,  J.  D.  Conway, 

Secretary  and  Treasurer,  Harry  D.  Vought. 

HARRY  D.  VOUGHT, 

Secretarv-Treasiirer. 


EDWARD  KERR.  President. 


W.  R.  BROWN.  Supl. 


G.  W.  GOSSER.  Secy  and  Treas. 


liRli^^dGltOIIZtrOUifRi 


Bmss  and  BfOBze  (dstinjs  ol  hi]  Des(nplioo. 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  KELSO  TENDER  COUPLER. 

Pivoted  liead,  no 
springs.  Has  a  "lock- 
set,"  making  it  un- 
necessary to  lock  up 
uncoupling  lever  to 
retain  the  lock  in  an 
anconpled  position 
when  shiftingin  yards. 
The  same  member 
which  acts  as  a  "lock- 
set"  in  an  uncoupled 
position  also  acts  as  a 
"lock  to  the  lock" 
when  in  a  cc'Upled  pos- 
ition. Locking  mech- 
anism fitted,  if  desir- 
ed, with  "  spade  han- 
dle" lifter  to  facilitate 
manipulation  by  hand. 
Same  coupler  also  fur- 


nished for  freight  car  sevice.     Made  of  either 

/VlrtLLEPlBLE  or  CZFKS 


T STEEL 


Manufactuj^ed^tusively  by      JH^    McCONWAY    &    TORLEY    CO., 

PITTSBURGH,  PA. 


NILES  TOOL  WORKS,  HAMILTON,  0. 


EXTRA  HEAVY  TOOLS  FOR  RAILWAY  SHOPS. 

MACHINE  TOOLS  OF  EVERY  DESCRIPTION. 

OK  KICKS  : 

NEW  YORK.         PHILADELPHIA,  PITTSBURG,  CHICAGO-WESTERN, 

136  Liberty.         21st  and  Callowhiil  Sts.  Carnegie  Bdg.  Union  Bdg. 


M.  M.  f'ocHiiAN,  I'rcsidrnt. 

W.  IlARiiY  Brown,  Vice  Prt'sidcut. 


.iDiiN  H.  WruTZ,  Secretary  aiKi  Treasurer 
.1.  S.  New:myf-I'.,  General  Slaiiaf,^er. 


WASHINGTON  COAL  &  COKE  CO. 

General  Office!     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 


STEAM 


GAS. 


COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 


FURNACE. 


FOUNDRY. 


CRUSHED. 


Shipments  via  B.  &,  O.  Railroad  and  P.  &.  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 
N.  P,  HYNDMAN,  Sales  Agent.    H.  R.  HYNDMAN,  Ass't  Sales  Ag't. 


Pintsch  Light         Steam  Heat 


In  use  on  120,000  Cars  5.000 
Locomotives  and  1,700  Buoys 
in  Euiope  and  Anu'ricii,  luid 
adopted  as  the  standard  light- 
ing system  by  the  great  sleep- 
ing car  comiiany. 


Used  by  I  3  O  Railroads 
in  the  United  States  and 
adopted  as  standard  by  the 
great  sleejiing  car  company. 
Automatic  Straight  Port  Couplers 


Wfn(iiy[AIin(ii!LiTIII(i(0. 


New  York        Chicago         St.  Louis 

Gen'l  Offices        1U17  lUlTi 

160  Monadnock  Missouri  Trust 

Broadway        Building         Building 


Chicago  Pneumatic 
Tool  Company 

Fisher  Bldg  .  CHICAGO. 
95  Liberty  St..  New  York" 


The  Boyer  Riveting  Hammer. 


AIR     COMPRESSORS 

Suitable  for  All  Requirements. 


Pneumatic  Appliances 
of  every  kind  and  des- 
cription, of  finest  quality. 

Our  tools  have  been 
adopted  as  the  Standard 
in  95  per  cent,  of  the 
Railroad  shops  through- 
out the  country,  and  are 
everywhere  acknowl- 
edged to   be   the    "Best" 

OUR  CATALOG  is  yours, 
if  desired.  It  contains  in- 
teresting' information. 


RAILWAY    STEEL-SPRING    COMPANY, 

Helical  and  Eliptical  Springs, 
STEEL    TIRED    WHEELS 

Pressed  Steel  Journal  Box  Lids,  "  M.  C.  B.,'  "Fletcher"  and  all  other  de- 
signs, top  and  side  hung  ;  Morris  and  Drexel  Patents. 

General  Office,    71    Broadway,    New  York. 

BRANCH  OFFICES:— Chicago,  1380  Old  Colony  Building;  St.  Louis,  Lincoln 
Trust  Building;  St.  Paul,  Pioneer  Press  Building;  Washington,  D.  C, 
17  Sun  Building. 


TAYLOR  vf^KSHiRE  STAY'BOLT  IRON 

PISTON    RODS  and   AXLES 


Used  by  tlie  Leading  Ruilroads 


R.  in USHET'SS-'t'pEEr  STEELS 

Doing  More  Work  than  any  other  Known  Steels 


THESE  GOODS  ARE  THE  STANDARD  OF  EXCELLENCE 


Sole  Reprcsenativcs  in  the  United  States,  Canada  and  Mexico 

B.  M.  JONES  &  CO. 

No.   159  Devonshire  Street,  BOSTON. 

No.   143  Liberty  Street,  NEW  YORK. 


American  Locomotive  Company, 

General  Office:  25  Broad  St.,  New  York 


SCHENECTADY      WORKS, 

Schenectady,  X.  Y, 

BROOKS      WCKS, 

Dunkirk,  N.  Y. 

Pittsburg    Works, 

Allegheny,  Pa. 

Richmond    Works, 

Richmond,  Va. 


COOKE     WORKS, 


Paterson,  N.  J. 


RHODE    ISLAND   WORKS, 

Providence,  R.  I. 

DICKSON     WORKS, 

Scranton,  Pa. 

MANCHESTER      WORKS, 

Manchester,  N'.  H. 


Builders  of  Locomotives  for  all  Classes  of  Service. 


MANNING,  MAXWELL  &  MOORE 


XV 


ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Railway  and  Machinists'  Tools  and  Supplies  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

THE  FRANKLIN   MFG.  CO.. 


C.  J.  S.  MILLER,  President. 

FRANKLIN. 


PA. 


Asbestos    Railway  85%    Magnesia  Boiler 

Supplies.  \|/  Lagging. 

Perfection   Journal   Box  ^JN  Train  Pipe  Coverings. 
Packing  (Patented.;  Papers,  Packings,  Etc. 


THE  INTERLOCKING 
Brake  Shoe 


Scrap  from  Christy  Type  ofShoes 


Wears 

Entirely 

Out 


About  10  lbs.  each  from  all  types 

Jmt-i 


f 


SAFETY. 

'  *    All  that  is  left  of  the  Interlocking  Shoe  after  use— about  3  ozs 
MANUFACTURERS  RAILWAY  SUPPLY  COMPANY,  Chicago. 

THE   REPUBLIC    RAILWAY   APPLIANCE    CO.,  Lincoln  Trust  BIdg.,  St.  Louis,  Mo. 
SPENCER  OTIS  COMPANY.  Chicago  and  Omaha. 
HUKILL-HUNTER  COMPANY,  Pittsburgh. 


'^High  Standard  ^^  Body  Colors  for 


'aAsen^er.  ^--i^,?,,,^  ^^^ 


Made  for  ease  and  speed  of  working,  thorough  covering, 
durability  and  beautiful  effect. 

These  colors  have  been  tested  and  used  by  many  railway  companies 
for  many  years  with  BEST  RESULTS. 

Studi/  Oil?-  Xeiv    '  R.Ii.  Book." 

THE    LOWE    BROTHERS    COMPANY, 


DAYTON,  0. 


XEW  YORK. 


KANSAS  CITY- 


Peerless  Rubber  rHanufacturing  Co. 


^pSI^SS 


I  nN\234  567&9\0\\\2l^ 
I  I  j^-_„ |04 


tRl234S67Q9l0Ul2lo5 

A//  P££Pl£S5  fiUBBEP  MF6.C0.N.  YJ 

Manufacturers  pj„g  MechanJcal  Rubbef  Goods  for  Railroad  Equipment  ^l^'7",^*- 

of  ~     ^  New  York. 


J.    L.    HUKlr^I.. 

PHB9T.   it  TREA9. 


K.    F.    HnNTEK, 


R.    J.    EVANS. 

SEO'Y 


Htjkill  -  Hunter  Oo„ 


RAIL  ROAD,  ]MILL  Axo 


GENERAL     SUPPLIES, 


No.    20   WOOD   STREET, 

PITTSBURG,  PA. 


AGENTS     FOR     .     .     . 

GtJTTA    PKKCHA  and  KUBBEK   MFG.  CO. 
NORWICH    KELT  >IFG.   CO, 
FORSTEKS'   SPLIT   PULLEYS. 
ACME   BALL   BEARING    JACKS. 
INTERLOCKING    BRAKE   SHOE. 


BELL,   TELEPHONES 

COtJKT   2051 
"  2052 


SUYDAM'S  Protective  PAINTS 


Used  extensively  since  1832. 

Highest  Grade  Graphite  Paints 

for  Structural  Steel  and  Iron. 

Suydam's  "Perfection" 
stanr/d'clrs      Freight  Car  Paint. 
Protective  Carbon  Coatings 

Carbon    and    Graphite    combined  c         ^fggl    CarS 

properly  with  specially  treated  D    -u-     -^        D    -J^  Ci 

^  ^    -  ^  Buildmjfs,   Bridges,  Etc. 

Weather-Proof  Oils.  ^  ^ 

Red  Lead  Protective  Paint 

Prepared  ready  for  the  brush. 

No  precipitation,   perfect  covering. 

Suydam's  "AA"  Freight  Japan 

A  combined  Reducing  Oil-Dryer  for 

Car  Shops  and  Structural  Works. 

_  i        I  1         r    absolutaly  increase  durability  of    and    greatly 

Guaranteed  to   •      .  ,     '         .  „    .     .u    u  u  .        a 

I     quicken  drying  of  Paint   with  which  it  is  used. 


-MANUFACTURED    BY" 


M.  B.  SUYDAM  COMPANY, 

ESTABLISHED  1  =  32,  INCORPORATED  1900, 

OFFICE  AND  WORKS.  61ST,   AND   BUTLER   STS., 

BELL     PHONE.   343   FISK.  PITTSBURGH,     PA. 


GALENA -SIGNAL  OIL  COMPANY, 

FRANKLIN.  PENN'A. 

SUCCESSORS  TO 
GALENA  OIL  COMPANY  &  SIGNAL  OIL  COMPANY. 

Sole  Manufacturers  of  the  Celebrated 


GALENA   COACH,     A 

^        SIBLEY^S 

ENGINE,                      1  1 

V              PERFECTION 
1       VALVE 

and  CAR,         \/ 

a    J                  and  SIGNAL 

Charles    Miller, 

President. 


Send  Us  Your  Orders... 


"  The  world  generally  give./"  its  admiration 
not  to  the  man  who  does  whzkt  nobody  else 
attempts  to  do,  but  to  the  ma^n  who  does  best 
what  multitudes  do  well." 


Upon  this  maxim  our  work  is  founded.       Just  now  we  want  your  orders  tor 

Malleable   and  Grey 
.    .  Iron  Castings  .    . 

We  have  ample  and  modern  tacilities.        We  guarantee  prompt  shipments. 

Fort  Pitt  Malleable  &  Qrey  Iron  Co.. 

PITTSBURGH,  PA. 


ACftPT    ^^  ^'^^^  ^^^^  ^"^  HIGHEST    GRADE    TOOLS.     . 
rnU  I     LOCOMOTIVE  AND  MACHINE  SHOP  TOOLS  OUR  SPECIALTY. 

— ^'■■■?^ 


DRILLS  —   REAMERS   —  TAPS     -  CUTTERS  —   SPECIAL  TOOLS. 

TRADE  "^^y  MARK  Established  1874-. 

CLEVELAND  TWIST    DRILL    CO. 

CLEVELAND.  NEW  YORK. CHICAGO. 

^  Car  Wheels 

are  made  by  the 

Keystone  Car  Wheel  Company 

PITTSBURG,  PA. 

The  Widest  Experience. 
The  Best  Results. 


Every  Wheel  Guaranteed. 


MainOtfice:     1201  Park  Bnildine,  PittsbnrK. 
Eastern  Office  :    807  Girard  Building,  Philadclpliia. 

Works  oa  the  Lines  of  the 
B.&O.  R.  R.         P.  &L.  E.  R.  R.         P.  R.  R. 

C.  V.  SLOCUM,  President.  W.  W.  LOBDELL,  Vice  President- 

L.  B.  WHITNEY,  Treasurer.  W.  L.  ELKINS,  Secretary^ 
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Pennsylvania  Ca^r 
Wheel  Company, 

General  Office: 
FARMERS 

BANK 
BUILDING, 

Pittsburgh,  Pa. 

MANUFACTURERS    OF 

The  Highest  Grade 
Chilled  Iron 
Car  Wheels. 

Works: 

PREBLE 

AVENUE, 

Allegheny,  Pa* 

^he   L^r^ej^  Output  and 
BEST  Equipped   Plant 
in    the    World.    .    .    . 

1 

Damascus  Bronze  Co.  Pjg!^g-„g'- 


Damascus  Nickel  Bronze  Locomotive 
Castings  are  guaranteed  to  give  50  yi 
greater  mileage — save  25  /'(^  in  oil — at 
no  time  heat  to  cut  or  char  ak.n  axle 
or  pin.       0     0    0     0     m     &     0 


Damascus  Bronze — Castings  and  Ingot 
Phosphor  Bronze — Castings  and  Ingot 
Phosphorized  Copper. 
Babbit  Metals  —All  Grades. 


GLOBE 


SPECIFY  "DAMASCUS 


NICKEL  BRONZE.' 


B/tAMO. 


70 
TONS         11  A  I  "^AY 

MAKING     A     SPECIALTY     OF 

RAILROAD    MALLEABLES 

We  know  that  our  Iron  is  more  uniform  and  bet- 
ter  adapted   for  Severe  Service  than  that 
made  in  a  general  jobbing  foundry. 

WE     SOLICIT     INQUIRIES     AND     BLUE     PRINTS     FROM 
RAILROADS     AND     INDEPENDENT     CAR     OWNERS. 

Pennsylvania  Malleable  Company, 

GENERAL  OFFICES,  WORKS, 

PRICK  BUILDING,  PITTSBURG,  PA.  McKEES  ROCKS,  PA 

WE  ARE  NOW  CASTING 

400  WHEELS  DAILY 

AT    OUR    NEW   CAR   WHEEL    FOUNDRY,  AND  ARE    BOOKING 
ORDERS  FOR  IMMEDIATE  DELIVERY. 

CENTRAL  CAR  WHEEL  CO. 

PITTSBURG,  PA. 

General  Offices,  Frick  Building. 


^ft*V»  COUPLES  COn^^^^ 


25  WEST  330  ST 
NEW   YORK. 


works: 

DEPEW,  N.  Y. 


'/CCARUtj^ 


^'-k-of-^^^VEM\\M^^.'e::> 


^sano  railway  c^R^^^ 


An  Absolute  _Color  Standard. 

ON      DEPOTS,      WAY     STATIONS, 
SHOPS,   SECTION    HOUSES,    ETC. 

can  be  maintained  with  The  Sherwin-Williams  Standard  Depot  Paint. 
Made  on  exact  formulas-no  guess  work-everythmg  certain. 
Write  today  for  color  card  and  prices. 

%The  Sherwin-Williams  Co. 

SPECIALISTS    IN    PAINTS   AND  VARNISHES    FOR    RAILWAY    USES 
Cleveland.     Chicago.     Kansas  City.       Minneapolis.     New    York.      Newark,      Boston, 
San  Francisco,  Los  Angeles,  San  Diego,  Montreal,   Toronto,   Winnipeg,  London,  Eng. 


RUST 
RUIN 

Stop  it.  Water  eats  iron,  rust  corrodes,  corrosion 
neglected  may  mean  one  or  a  battery  of  boilers  out 
of  service. 

Wisconsin  Graphite  Paint 

does  the  work   that  stops   the  loss.     It's  metal    life 
with  merits  that  make  it  best. 


Write  today  for  prices  and  samples. 

WISCONSIN  GRAPHITE  COMPANY, 
PITTSBURG,  PA. 


^ he    Jlmerican   S^rake    Shoe 
and    foundry    Company. 

S^roadwaU'SKaiden  JOaiie  SBuilding,  DCeiv  ^ork. 
tOestern  Tin/on  S^uilding,  Chicago. 

OPERATING  THE  PLANTS  FORMERLY  CONTROLLED  BY  THE 

Ramapo  Foundry  Company,  Mahwah,  N.  J. 

The  Lappin  Brake  Shoe  Company,   Bloomfield,   N.  J.  and 
Buffalo,  N.  Y. 

The  Corning  Brake  Shoe  &  Iron  Works,   Corning,  N.  Y. 

The  Sargent  Company,  Chicago  Heights,  111. 

Ross-Meehan  Foundry  Companj^,  Chattanooga,  Tenn. 

Manufacturers  of  Brake  Shoes  under  the  Sargent,  Diamond 
"S",  lyappin.  Corning,  Streeter,  Herron,  Card  well  and 
other  patents.   Also  miscellaneous  iron  and  steel  castings. 


Nathan  ManufacturingCo. 

92  and  94  Liberty  Street,  New  York. 
180  Old  Colony  Building,  Chicago. 

MONITOR  INJECTORS  FOR  LOCOMOTIVES. 


Sight-Feed  Lubricators. 

All   Specially  arranged   for   High-Pressure   Engines. 
STEAM    FIRE  EXTINGUISHERS  for  Switching  and  Yard    Engines 

Boiler  Washers,  Boilc  Testers,  Rod  and 
Guide  Oil  Cups,  Etc. 


Latrobe  Steel  Company, 


MANUFACTURERS     OF 


LOCOMOTIVE   AND 

CAR    WHEEL 


TIRES 


AND  WELDLESS  STEEL  FLANGES  FOR  HIGH 
PRESSURE  STEAM,  WATER  OR  GAS  LINES. 

Main  Office:     1200  Girard  Building,  Philadelphia. 

Branch  Office:     1506  Bowling  Green  Offices,  II  Broadway,  New  York. 


LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board   while   running. 


A  catalog'  or  call  by  Representative 
for  the   asking.     £i     &     £i     ^     0 


Homestead  Talve  \\i  Co., 

Works:  Homestead,    Pittsburgh,  Pa, 


NATIONAL    TUBE   COMPANY 


Manufacturers  of 


High  Grade  Wrought  Iron 
11^  And  Steel 

Tubular  Goods. 


Merchant  Pipe. 

steam,  Gas  and  Water  Pipe, 
Black  and  Galvanized. 

Locomotive  Boiler  Tubes. 

Arcfi  Pipes,  Stay  Tubes,  Water  Grates,  Safe  Ends 
for  Boiler  Tubes. 

Seamless  Cold  Drawn  Boiler  Tubes 

for  all  purposes. 


SALES  OFFICES: 

New  York,  N.  Y.  Philadelphia,  Pa.  Pittsburg,  Pa. 

Havemeyer  Building.  Pennsylvania  Building.  Frick  Building. 

Chicago,  III.  San  Francisco,  Cal. 

Western  Union  Building.  420  California  Street. 


GENERAL  OFFICE:  FOREIGN  DEPARTMENT: 

PITTSBURG.  PA.  LONDON,  E.  C. 

Frick  Building.  Nos.  71  and  72  King  William  St. 


l^^llV'  MANUFACTURERS  OF 


^„c^^         ELECTRIC.STEAM  t  HOT  WATER 

FRANKFORT  AND  CLIFF  STREETS,  HEATING  APPARATUS 

CATALOGUES  a  CIRCULARS  NEW    YORK.  mD    D  A  1 1  \A/AV  T  A  DC 

CHEERFULLY   FURNISHED.  BRANCH  OFFICE  ROOKERY    CHICAGO. lU.     rUKWAILVYAT     UAf^J. 


"ONLY    THE     BEST    IS    THE    CHEAPEST" 

MAGNUS    METAL 

MEETS  ALL  HIGH  GRADE  REQUIREMENTS. 

IT    IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    FARTS, 

JOURNAL       POP     '      ''AST    PASSENGER    CAR    SERVICE, 
BEARINGS     •■""     I      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS  METAL  COMPANY 

612   FIDELITY  TRUST   BUILDING  170    BROADWAY 

BUFFALO,    N.   Y.  NEW  YORK. 


IHg5Eg2E?=n=^gSaF^r=fZHHH.drga5g 


A    VALUABLE    COMPOUND 


FOR     PIPE     CONNECTIONS,     WHETHER  R 

STEAM,    GAS,    HOT    or  COLD  WATER  IS  ^ 

I  DIXON'S    GRAPHITE    PIPE    COMPOUND  J 

^  IT    IS    EQUALLY    USEFUL    FOR    FLANGE  E 

&>  JOINTS     AND      AIR-PIPE      COUPLINGS. 

SEND     FOR     CIRCULAR  152   D. 
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JOSEPH    DIXON  CRUCIBLE  COMPANY 

JERSEY  CITY,  U.  S.  A. 


I       h  Q  8^  4^  «^ 


Tn\A/iar  frmhl  Passenger 

I  uwci  and  Locomotive. 

wOUpiwI.         Malleable  Iron  Castings 
In  Steel  or  Malleable  Iron.  for  Railroad  Use. 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY, 

CLEVELAND         CHICAGO.        INDIANAPOLIS         TOLEDO.        SHARON. 


Classified  Index  of  Advertisements 


/Vir  Brakes — 

Westinghouse  Air  Brake  Co ix 

Air  Compressors — 

Chicagd  Pneumatic  Tool  Co xiii 

Manning.  Maxwell  <&  Moore xv 

Babbit  Metal— 

Dania.sens  Bronze  Co.,  Inside  front  cover 

Lawrenceville  Bronze  Co xi 

Magnus  Metal  Co vi 
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J.  D.  McTlwain  &  Co x 

IIukill-Hunter  Co xvi 
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Outside  back  cover 
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Inside  front  cover 

Lawrenceville  Bronze  Co xi 
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Hukill-Hunter  Co., xvi 
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Gould  Coupler  Co ii 

McConway  &  Torley  Co xi 
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Car  Heating  and  Lighting- 
Gold  Car  Heating  Co vi 

Safety  Car  Heating  and  Lighting  Co.  xiii 
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National  Malleable  Castings  Co vi 

Pennsylvania  Malleable  Co 

Inside  front  cover 

Coal  and  Coke- 
Washington  Coal  and  Coke  Co xii 

Conveying  Machinery — 

J.  D.  Mcllwain  &  Co., x 

Manning,  Maxwell  &  Moore xv 

Corner  Bands — 

Pres.sed  Steel  Car  Co 

Outside  back  cover 

Drills— Twist- 
Cleveland  Twist  Drill  Co 

Inside  back  cover 

Friction  Draft  Gear — 

Westinghouse  Air  Brake  Co., ix 

Graphite — 

Wisconsin  Graphite  Co iii 

Jos.  Jjixon  Crucible  Co vi 

Hoisting  Engines — 
J.  D.  Mcllwain  it  Co., x 


Hose  Clamps— 

.1.  D.  Mcllwain  &  Co., x 

Injectors — 

Nathan  Manufacturing  Co., iv 

Jacks — 

J.  D.  Mcllwain  A  Co x 

Hukillllunter  Co xvi 
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Damascus  Bronze  Co. 

Inside  front  cover 
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American  Locomotive  Co xiv 
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.1.  D.  Mcllwain  &  Co x 
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Niles  Tool  Works xii 
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Malleable  Iron — 
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Fort   Pitt  Malleable    and   Grey 
Iron  Co '. xviii 

Oils- 

(ialena  Signal  Oil  Co xviii 

Oil  Cups- 
Nathan  Manufacturing  Co., iv 

Packing — 

J.  D.  Mcllwain  &  Co x 

Franklin  Manufacturing  Co., xv 

Paints — 

Sherwin-Williams  Co ii 

Wisconsin  Graphite  Co iii 

The  Lowe  Brothers  Co xvi 

M.  B.  Suydam  Co xvii 

Paint  Machines— 

J.  D.  Mcllwain  ct  Co., x 

Pipe  and  Pipe  Fittings- 
National  Tube  Co V 

Pipe  Joint  Paste  and  Compound- 
Wisconsin  Graphite  Co iii 

Jos.  Dixon  Crucible  Co vi 

Pneumatic  Tools- 
Chicago  Pneumatic  Tool  Co xiii 

Manning,  Maxwell  &  Moore xv 

Pulleys— 

J.  D.  Mcllwain  &  Co., x 

Hukill-Hunter  Co xv 

Reamers — 

Cleveland  Twist  Drill  Co., 

Inside  back  cover 

Rubber  Goods- 
Peerless  Rubber  Mfg.  Co xvi 

Hukill  Hunter  Co., xvi 

Safe  Ends  for  Boiler  Tubes- 
National  Tube  Co., V 
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Side  Stakes — 
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B.  M.  Jones  &  Co ivx 
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Pressed  Steel  Car  Co 

Outside  back  cover 
Stay-Bolt  Taps- 
Cleveland  Twist  Drill  Co 

Inside  back  cover 

SteatM  Fire  Extinguishers 

for  Locomotives^ 

Nathan  Manufacturinj;  Co., iv 

Steel  Tires— 

Latrobe  Steel  Co iv 

Steel  Tired  Wheels- 
Railway  Steel  Spring  Co xiii 

Springs — 

Railway  Steel  Spring  Co xiii 

Steel  Cars- 
Pressed  Steel  Car  Co 

Outside  back  cover 


Steel  -Mushet's— 

B.  M.  .lones  &  Co xiv 

Tools — 

Cleveland  Twist  Drill  Co., 

Inside  back  cover 

Trucks  and  Truck  Frames — 

Pre.s.sed  Steel  Car  Co 

Outside  back  coA'er 
Valves — 
Homestead  Valve  Mfg.  Co iv 

Varuishes — 

Sherwin-Williams  Co.,  ii 

Weldless  Steel  Flanges— 

Latrobe  Steel  Co., iv 

Wheels- 
Keystone  Car  Wheel  Co., 
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Pennsylvania  Car  Wheel  ('o 

Inside  front  cover 
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Wooden  Cars — 

Pressed  Steel  Car  Co 

Outside  back  cover 


Westinghouse 
Friction    Draft   Gear. 

4 

The  Westinghouse  Friction  Draft  Gear  is 
a    gradually    applied     and    automatically 
released  frictional  resistance  which  absorbs 
the    shocks     delivered    to     train     during 
buffing  and  pulling  operations 

Manufactured  by 

The  Westinghouse  Air  Brake  Co. 

Pittsburg,  Pa» 

Builders  of  the  Air  Brake. 

KEASEY 
PULLEYS 

WITH 

MALLEABLE 
IRON  HUBS 

J.D.McIlTOn&Co. 

Sales  Agents, 

206-210  Third  Ave., 

PITTSBURG,  PA. 
,  Phone    Bell   3155  Court- 


THE  KEASKY  PULLEY  is  a  combination  of  the  best  featuies  ol  botli  iron  and 
wood  pulleys  all  objectionable  points  of  each  being  eliminated.  The  HUBS  are  of 
MALLEABLE  IRON,  giving  greatest  strength  with  the  least  possible  weight,  a  feature 
possessed  by  no  other  pulley.  The  spokes  are  of  the  be.st  seasoned  hickory,  so  jilaced 
as  to  give  very  little  resistance  to  the  air.  The  rims  are  made  of  poplar,  which  is 
recognized  to  be  the  best  wood  for  that  purpose.  The  SEGMENTS  are  both  NAILED 
and  GLUED.  Used  in  thousands  of  mills  and  factories  every  day  and  in  all  cases 
giving  the  best  of  satisfaction. 

SOME    OF    THE    POINTS    OF    MERIT: 

1.  Ease  in  mounting  on  shaft. 

2.  COMPRESSION  SHAFT  ATTACHMENT  AIDED  BY  SET  SCREWS. 

3.  Interchangeable  wood  bushings. 

4.  NO  WIDE  ARMS  to  fan  the  air  and  CONSUME  the  power. 
.').  Best  belt  surface. 

0.    Every  SEGMENT  of  the  rim  NAILED  and  GLUED. 

7.    p:very  pulley  carefully  balanced.    Cannot  get  out  of  round. 

iS.    Mechanical   in   construction  and   ap- 
pearance 

y.     Made  in  all  sizes  and  GUARANTEED 
FOR  ANY  POWER. 
Heavy  Key  Heated   Pulleys  and    Main 
Drives  a  Specialty- 

We  also  furnish  tlange,  dynamo  and  loose 
pulleys,  step  and  tajicr  cones  and  all  kinds  of 
pulleys  of  special  construction,  and  will  be 
pleased  to  quote  prices  on  application. 

BELTING,    BELT  LACING  MACHINES. 
BELT    DRESSING. 


SEND  FOR  CATALOGUE  AND  DISCOUNTS. 
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PROCEEDINGS  OF  ANNUAL  MEETING. 
OCTOBER  23,  1903. 

The  meeting  was  called  to  order  at  8  o'clock,  p.  111.,  at  the 
Hotel  Henry,  by  President  J.  H.  McConnell. 
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The  following  gentlemen  registered 


MEMBERS. 


Allen,  Jas.  P. 
Anderson,  H.  T. 
Ayers,  H.  B. 
Bell,  W.  K. 
Berkebile,  R.  E- 
Blackall,  R.  H. 
Blest,  M.  C. 
Bole,  Robt.  A. 
Bowery,  Frederick 
Brittain,  J.  B. 
Brown,  E.  \V. 
Buchanan,  W.  J. 
Campbell,  G.  M. 
Carpenter,  Frank 
Carson,  G.  E. 
Clancy,  J.  R. 
Clarke,  H.  P. 
Conway,  J.  D. 
Darby,  H.  F.,  Jr. 
Davis,  Tom  R. 
Diamond,  P.  R. 
Dow,  G.  N. 
Dreyfus,  T.  F. 
Fitzgerald,  O. 
Flinn,  C. 
Frost,  Harry  \\\ 
Gibb,  J.  B. 
Gies,  Geo.  E. 
Gillen,  Jno. 
Grove,  E.  M. 
Hall,  W.  G. 
Hallett,  R.  C. 
Harris,  J.  D. 
Hastings.  C.  L. 
Hood,  Chas. 
Hoffman,  N.  K. 
Howe,  D.  M. 


Lobez,  Pierre,  L. 
Macoubray,  R.  J. 
Malloy,  M.  A. 
Mason,  Stephen  C. 
]\Iechling,  J,  E. 
Miller,  Chas.  R.,  Jr. 
Miller,  Geo.  W. 
McCaslin,  A.  W. 
McConnell,  J.  H. 
McFeatters,  F.  R. 
Mcllwain,  J.  D. 
McNulty,  F.  M. 
Gates,  Geo.  M. 
Obey,  G.  B. 
Palmer,  Chas.  A. 
Partington,  Jas. 
Porter,  Chas. 
Porter,  Hon.  H.  K. 
Porter,  H.  V. 
Postlethwaite,  C.  E. 
Quest,  W.  O. 
Redding,  D.  J. 
Reilly,  E.  S. 
Richardson,  W.  P. 
Robinson,  F'.  M. 
Safford,  J.  B. 
Scheck,  H.  G. 
Schoeneman,  C.  J. 
Schuchman,  F. 
Shaler,  Fred  J. 
Shannon,  Chas. 
Simons,  J.  E. 
Simmons,  W.  M. 
Slocum,  A.  W. 
Smith,  D.  W. 
Smith,  Ross  W. 
Stark,  B.  F. 


Attendance. 
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Howgate,  Jas.  R. 
Hukill,  J.  L. 
Hunter,  H.  S. 
Hurley,  J.  L. 
Hyndnian,  F.  T. 
Jefferson,  E.  Z. 
Jenny,  Jacob 
Kelly,  Moore 
Keppel,  A.  M.,  Jr 
Kerr,  Geo.  M. 
Kerr,  Edward 
Kessler,  D.  D. 
Klee,  W.  B. 
Lafferty,  H.  C. 
Lee,  Eouis  A. 
Lindstrom,  Chas. 
Eininger,  W. 
Eininger,  E.  W. 


Blaney,  H.  F. 
Burry,  Vincent 
Dunlevy,  Jas.  P. 
Glasser,  Chas.  H. 
Hamnett,  Jas.  H. 
Hay  ward,  Henry  S. 
Herrmann,  J.  C. 
Huyett.  E.  G. 
Johnson,  Jno.  F. 
Eloyd,  Wni. 
Eane,  A.  A. 
Eeibert,  John 
Eucas,  G.  C. 
Macfarlane,  \V.  E. 
Mackenzie,  P.  E. 


Stark,  F.  H. 
Stovel,  R.  W. 
Strattan.  G.  W. 
vStucki,  A. 
Sweeley,  G.  P. 
Tesseyman,  J.  E. 
Thomas,  E.  C. 
Tucker,  John  E. 
Turner,  E.  H. 
Van  Tine,  H.  C. 
Ward,  Jno. 
Watrous,  E.  P. 
Weisl^rod,  J.  F. 
Wendt,  Edwin  F. 
Whinery,  S.  B. 
Winterhalter,  W.  C. 
Wright,  R.  V. 
Wright,  Wm. 


visrroRs. 


Melson,  W.  C. 
Mcndenhall,  C.  M. 
Nicholas,   H.  N. 
Pai.sley,  J.  A. 
Pruden,  H.  B. 
Quest,  F.  E. 
Russell,  N.  S. 
Scovell,  W.  N. 
Statler,  E.  D. 
Steinbrenner,  G.  A. 
Stinson,  C.  P. 
Swearer,  Howard  R. 
Waefelaer,  Eouis, 
Wilkinson,  Jas.  A. 
Winsch,  Hans 


The  minutes  of  the  last    meeting   having   been    printed   the 
reading  of  them  was  dispensed  with. 

President   McConnell  :     Gentlemen— The  business  part  of 
this  meeting  will  occupy  but  a  few  minutes.     It  might  be  well, 
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however,  in  starting  out,  to  say  that  this  Club  was  organized  two 
years  ago  this  month.  At  the  preliminary  meeting  49  members 
were  present,  and  it  was  understood  that  the  first  regular  meet- 
ing of  the  Club  should  be  held  in  November  and  that  all  who  de- 
sired to  join  before  that  time  should  be  considered  charter  mem- 
bers. At  the  November  meeting  we  had  about  200  members. 
Since  that  time  the  Club  has  grown  considerably,  and  at  the 
present  time  we  have  412  members. 

We  hav-e  had  during  that  time  fifteen  subjects  presented, 
which  have  been  discussed  in  a  very  entertaining  and  interesting- 
manner.  The  Secretary  advises  that  the  printed  proceedings  of 
the  Club  have  been  sent  to  Europe,  to  Canada,  to  South  America 
and  to  Mexico. 

The  BN'-laws  provide  that  every  member  of  the  Club  shall 
have  the  right  and  opportunity  to  vote  for  officers,  whether  he 
is  present  at  the  meeting  or  not.  Accordingly  printed  ballots 
were  sent  to  each  member  of  the  Club.  The  votes  have  come  in 
and  the  returns  have  been  canvassed  and  Mr.  L.  H.  Turner  has 
been  elected  president.  (Great  applause.)  Mr.  F.  T.  Hyudman 
has  been  elected  vice  president  ;  Mr.  J.  D.  Mcllwain  re-elected 
treasurer,  and  our  efficient  secretary  has  been  re  elected  ;  and  an 
executive  committee  consisting  of  Mr.  E.  M.  Herr,  Mr.  F. 
H.  Stark  and  Mr.  C.  L.  Gist,  have  been  elected.    (Applause.) 

The  secretary  and  treasurers  report  will  not  be  read  this 
evening,  but  they  will  be  published  in  the  journal.  The  treas- 
urer, however,  reports  that  he  has  about  $969  on  hand.  Eet  us 
hope  that  is  true.      (Great  laughter  and  applause.) 

Mr.  Turner,  permit  me  to  congratulate  you  on  being  elected 
president  of  this  Club  and  to  commend  the  Club  for  its  choice. 
Gentlemen,  permit  me  to  present  to  5'ou  3-our  new  president, 
Mr.  L.  H.  Turner.      (Great  applause.) 

Mr.  Turner  :  Gentlemen — I  want  to  express  my  thanks  for 
the  honor  you  have  conferred  upon  me.  And  I  ask  you  to  give 
me  the  same  hearty  support  that  you  have  given  our  retiring 
president,  Mr.  McConnell,  who  has  added  so  much  in  placing  our 
Club  on  the  solid  basis  on  which  it  stands  to  day. 

Mr.  F.  H.  Stark  :  It  gives  me  great  pleasure  to  bring  be- 
fore the  Club  at  this  time  a  matter  that  is  of  interest  to  each  one 
of  us.     We  appreciate  that  Mr.  McConnell  is  the  first  president 
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of  this  Club,  and  he  was  largely  instrumental  in  bringing  about 
the  results.  It  was  of  advantage  to  us  to  have  so  able  a  repre- 
sentative, both  as  a  mechanical  man  and  as  a  presiding  officer. 
We  appreciate  the  manner  in  which  he  has  governed  this  body, 
and  I  feel  that  as  a  matter  of  appreciation  it  would  be  well  fcr  us 
to  express  our  gratification  and  appreciation  of  his  able  services. 
Therefore,  if  it  is  in  order  at  this  time,  I  offer  a  motion  that  it  is 
the  sense  of  this  body  that  we  extend  to  Mr.  McConnell  our 
thanks  by  a  rising  vote. 

The  motion,  being  duly  seconded,  was  put  to  rising  vote  and 
canied  unanimously. 

President  Turner  :  Mr.  McConnell,  it  gives  me  great  pleas- 
ure to  extend  to  you  the  thanks  of  this  Club  for  your  efforts  in 
guiding  our  footsteps. 

Mr.  McConnell  :  Gentlemen — I  wish  to  thank  you  for  the 
courtesy  and  consideration  with  which  you  have  always  treated 
me.  It  has  been  a  pleasure  to  be  a  member  of  the  Pittsburgh  Club 
and  it  also  has  been  a  pleasure  to  preside  over  this  body.  I  am  satis- 
fied that  in  the  election  of  the  new  president  we  have  enter*. d  on 
another  year  of  renewed  prosperity,  and  I  think  that  the  next 
year  will  show  that  the  Club  will  increase  under  his  manage- 
ment more  than  it  has  done  in  the  last  two  years.      I  thank  you. 

Secretary  Conway  read  the  list  of  applicants  for  membership 
as  follows  : 

Ayers,  H.  B.,  Gen'l  Supt.  American  I^ocomotive  Company, 
Pittsburgh  Works,  Allegheny,  Pa. 

Brittain,  J.  B.,  Asst.  to  Comp.,  Penna.  Lines,  Union  Station, 
Pittsburgh,  Pa. 

Caton,  E.  L.,  Dept.  Manager,  U.  S.  Metal  &  Manufacturing 
Company,  1509  Arrott  Building,  Pittsburgh,  Pa. 

Dyer,  J.,  Chief  Joint  Inspector,  P.  &  L.  E.  and  Erie  K.  R. 
Co's,  Youngstown,  Ohio. 

Hyde,  J.  C,  Supt.  B.  R.  &  P.  Ry.,  Butler,  Pa. 

Osborne,  H.  C,  Supt.  Masonry  and  Water  Supply,  P.  &  E. 
E.  R.  R.  Co.,  P.  &  E.  E.  General  Offices,  Pittsburgh,  Pa. 

Robinson,  Frederick  M,,  Pressed  Steel  Car  Company,  Farm- 
ers Bank  Building,  Pittsburg,  Pa. 
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Schauer,  A.  J.,  Asst.  Train  Master,  P.  R.  R.  Co.,  Monon- 
gahela  City,  Pa. 

Spencer,  Robert,  Rep.  Shelby  Steel  Tube  Company,  Have- 
meyer  Building,  New  York  City. 

Thomas,  Chas.,  General  Yard  Master,  P.  &  L.  Iv  R.  R.  Co. 
McKees  Rocks,  Pa. 

VanTine,  Harry  C,  Pressed  Steel  Car  Co.,  loo  E.  North 
Ave.,  Allegheny,  Pa. 

Ward,  John,  Blacksmith  Foreman,  Monongahela  Connect- 
ing Railroad  Co.,  Pitlsl)urgh,  Pa. 

Wilkinson,  Jas.  A.,  Pur.  Agent,  McClintic-Marshall  Con- 
struction Co.,  224  Elm  St  ,  Edgewood  Park,  Pa. 

President  Turner  :  Gentlemen — After  the.se  names  have 
been  favorably  pas.sed  upon  by  the  P^xecutive  Committee  they 
will  become  members  of  the  Club. 

I  have  to  announce  the  death  of  one  of  our  members,  Mr. 
Thomas  Anderson,  General  Manager  of  the  Youngstown  Car 
Works.  And  if  there  are  no  objections  the  Chair  will  appoint  as 
a  committee  to  draft  proper  resolutions  Mr.  G.  P.  vSweely,  F.  H. 
vStark  and  I.  N.  Kalbaugh. 

Inasmuch  as  the  result  of  the  vote  for  officers  has  been  an- 
nounced to  you  and  the  official  vote  will  be  printed  in  the  next 
proceedings,  we  will  omit  the  reading  of  that  report  to-night. 

The  vote  for  the  various  officers  to  .serve  for  the  year  1903- 
1904  is  as  follows,  the  highest  vote  for  each  office  only  being 
.shown  : 

For  President,  L.  H.  Turner,  received  71  votes. 

For  Vice  President,  F.  T.  Hyndman,  received  53  votes. 

For  Secretar}',  J.  D.  Conwa}-,  received  84  votes. 

For  Treasurer.  J.  D.  Mcllwain,  received  69  votes. 

For  Executive  Committee,  F^.  M.  Herr,  received  49  votes; 
C.  L.  Gist,  received  47  votes,  F".  H.  Stark,  received  45  votes. 
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REPORT  OF  THE  SECRETARY. 

This  meeting  closes  the  second  year's  existence  of  this  Club, 
and  it  would  seem  proper  that  your  Secretary  give  a  brief  sum- 
mary of  events  during  the  year  just  closed. 

The  last  annual  report  showed  a  membership  of  312,  and  we 
now  have  a  membership  of  412,  showing  a  gain  of  100  members. 
This  shows  that  the  interest  of  the  Club  is  not  decreasing. 

The  papers  read  and  discussed  during  the  year  have  been  of 
that  high  order  only  obtained  by  a  thorough  knowledge  of  the 
subject  by  the  author.  One  thing  particularly  noticeable  is  the 
fact  that  these  papers  were  void  of  similarity,  thus  presenting  a 
wide  range  of  thought  which  appeals  to  all  classes  of  interest. 
The  mutual  good,  resultant  from  Railway  Clubs  in  this  country 
has  come  to  the  attention  of  our  English  cousins  across  the  water. 
Within  the  last  two  months  we  received  a  letter  from  one  of  the 
most  prominent  technical  journals  in  England,  asking  for  partic- 
ulars as  to  the  character  and  formation  of  our  Clubs. 

We  have  added  a  new  feature  to  our  meetings,  by  having 
luncheon  served  after  adjournment,  which  has  added  very  ma- 
terially to  the  benefit  of  the  Club  socially.  Our  attendance  at 
the  meetings  has  increased  35  per  cent,  over  the  previous  year. 

The  financial  condition  of  the  Club  is  healthy  ;  while  we  do 
not  show  a  large  surplus  on  hand,  there  is  no  reason  for  com- 
plaint, and  it  is  not  at  all  likely  that  we  will  go  into  the  hands 
of  a  receiver,  at  least,  not  so  long  as  our  patron  friends,  the  ad- 
vertisers, throw  out  the  life  line. 

Within  the  year  we  have  lost  by  death  the  following  mem- 
bers :  Col.  David  P.  Jones,  E.  S.  Mason,  Thos.  I^indsay,  Wm. 
H.  Bown  and  Thos.  Anderson. 

The  following  is  a  summary  of  the  financial  condition,  etc., 
of  the  Club  up  to  and  including  this  meeting  : 

MEMBESHIP. 

Reported  last  year 312 

Received  into  membership 121  433 

Suspended,  non-payment  of  dues 3 

Resigned 13 

Removed  by  death 5  21 

Present  membership 412 
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FINANCIAL. 
Receipts. 

In  hands  of  Treasurer  last  \ear $  54S.15 

PVoni  advertisements 1,480.57 

From  dues 1,267.00 

From  sale  of  Proceedings 300  $3,298.72 

Disbursements  : 

Printing  Proceedings,  Advance 

Sheets  and  Notices $1,146.77 

Postage 5 '  •  3 1 

Reporting  Proceedings 135.00 

Secretary's  Salary,  1901-1902 500.00 

Secretary's  Trip  to  Saratoga 50.00 

Stationery  and  incidental  supplies i4-75 

Hotel  P[enry,  for  luncheons  served...  34S  00 

Entertainment 38.00 

Binding  Proceedings,  year  1901-1902,  45-47  $  2,329.30 

Balance  in  hands  of  Treasurer...  $  969.42 

J.    D.    COXWAV, 

Approved:  Secretary. 

D.  F.  Crawford  )  t-.         ^-       r^         -.^ 
T^    ^    TT  r  Executive  Lomnuttee. 

F.  T.   HVNDMAN     I 


TREASURER'S   REPORT 

For  the  Year  Ending  October  1903. 

Your  Treasurer  begs  leave  to  present  his  annual  report  for 
the  year  ending  October,  1903. 

Balance  on  hand,  last  report $  548.15 

Received  from  Secretary 2,750.57  $3,298.72 

Paid  out  on  Secretary's  Checks $2,329.30 

Balance  on  hand,  October,  1903 969.42  $3,298.72 

J.    D.    McIlAVAIN, 

Approved  :  Treasurer. 

D.  F.  Crawford)  t-         4.-       o         -^.^ 
T^    ^    TT  Executive  Committee. 

F.   T.    HYNDM.A.N    j 
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President  :  We  will  now  have  the  pleasure  of  listening  to 
an  address  b}'  a  gentleman  whose  name  is  familiar  to  you  all,  not 
only  as  a  representative  citizen  of  our  city  but  as  our  representa- 
tive at  Washington,  the  Hon.  H.  K.  Porter. 

Hon.  H.  K.  Porter  :  Mr.  President  and  gentlemen  of  the 
Railway  Club  of  Pittsburgh — Brother  Members — for  I  have  the 
pleasure  of  being  a  member  of  this  Club,  even  if  I  have  never 
put  in  a  personal  appearance  before.  I  am  sorry  that  our  friend 
and  our  president  has  introduced  me  as  being  prepared  now  to 
make  an  address  to  you,  because  I  have  really  not  come  in  any 
such  formal  way  or  with  any  thought  of  such  formality  in  my 
mind.  I  received  a  very  pleasant  invitation  a  week  ago,  on  my 
arrival  home  from  a  trip  abroad,  from  my  friend  Mr.  McConnell 
asking  me  to  be  here  with  j^ou  this  evening  and  to  say  a  few 
words  on  any  subject  that  might  come  into  my  mind.  x\nd  inas- 
much, especially,  as  once  l^efore  I  received  a  particular  invitation 
to  come  here  and  it  was  announced  that  I  would  be  present — 
though  that  was  not  in  accordance  with  my  wish  and  really 
against  my  protest — and  I  was  prevented  from  keeping  the  en- 
gagement. I  immediately  accepted,  and  accepted  with  great 
pleasure,  the  invitation  to  be  here  tonight.  Eut  it  was  without 
the  slightest  thought  of  coming  to  make  a  formal  address.  x\nd 
at  any  rate  I  have  the  idea  that  this  is  a  smoker,  and  that  a 
smoker  is  not  the  place  for  a  set  address. 

I  came  in  but  a  moment  ago  and  I  am  not  quite  sure  but  I 
think  this  has  been  your  annual  election,  and  3-our  Club  has 
passed  through  the  second  year  of  its  existence  and  entered  upon 
its  third.  I  am  extremely  gratified  to  see  such  a  gathering  as 
this.  It  is  extremely  interesting  to  meet  men  who  are  connected 
with  the  railway  interests  of  this  great  country,  and  those  rail- 
way- interests  are  very  broad.  I  presume  that  there  are  a  great 
many  here  who  are  not  identified  with  any  particular  railroad; 
yet  here  are  these  great  interests,  and  the  trades  and  occupations 
and  professions  that  are  naturally  connected  with  chem,  whose 
representatives  meet  for  social  intercourse,  for  the  cultivation  of 
present  friendships  and  for  the  discussion  of  subjects  pertaining 
to  the  improvement  and  advancement  of  this  part  of  our  great 
commercial  life,  and  social  life  and  national  life,  and  international 
life — for  this  whole  system  of  work  has  been  a  growth. 
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A  few  years  ago  some  friends  of  mine  celebrated  their  golden 
wedding.  It  was  the  fiftieth  anniversary  of  their  marriage. 
Fifty  years  of  the  development  of  railroads  ;  from  the  start  up 
to  that  stage  of  progress,  and  in  the  twenty  years  that  have 
elapsed  since  that  time,  what  an  immense  advance  upon  anything 
that  we  had  known  before  !  Here  to  night  you  may  have  seen 
in  the  papers  the  announcement  of  another  test  on  the  Maiien- 
felde-Zossen  road  in  Germany  where  an  electric  car  was  whirled 
at  the  speed  of  over  130  miles  an  hour  ! 

Who  of  us  can  comprehend  what  the  development  is  to  be  ? 
Who  of  us  who  sees  the  system  of  street  railways  becoming  in  a 
comparatively  few  years  almost  as  extensive  a  system  as  the 
general  [railroad  system  here  in  the  United  States.  Who  of  us 
can  full}'  comprehend  it?  I  remember  stopping  in  Richmond, 
\'a. ,  to  see  the  first  trial  of  an  electric  road  which  seemed  to  be 
a  success.  I  remember  riding  in  1872  upon  the  cable  roads  in 
San  Francisco,  which  were  repeated  here  and,  as  some  of  you 
will  remember,  were  a  great  success  for  a  time.  But  in  seven 
years  from  the  time  that  the  Oakland  road  was  opened  it  was  dis- 
placed by  electricity.  And  all  these  miracles  are  within  our  re- 
membrance.    They  are  a  matter  of  every  day  talk. 

In  this,  what  was  the  secret  of  improvement,  what  was  the 
secret  of  the  success  and  the  greater  advantage  to  the  world  at 
large  ?  For  every  one  of  these  has  ameliorated  all  the  conditions 
of  life,  every  one  of  them  is  helpful  and  conducive  to  the  greater 
advantages  of  the  people  at  large.  What  is  the  real  secret  of  it 
all  ?  Who  of  us  is  there  that  does  not  know  and  does  not  realize 
that  it  is  "the  man  behind  the  gun  "  ?  Who  does  not  know  that 
the  elements  of  manhood  come  in  here,  that  for  the  handling  of 
every  such  great  trust — for  this  a  trust,  a  trust  where  the  people 
are  investing  their  means,  combining  their  resources,  trusting 
their  lives  and  their  properties  and  the  conduct  of  those  large  busi- 
nesses to  those  who  conduct  these  enterprises — there  must  be  in- 
dividual men  ?  There  has  been  a  little  feeling  in  the  last  ten  or 
fifteen  years  in  the  great  c'evelopment  of  business,  in  the  awful 
whirl  there  has  been  in  our  business  lives  that  the  individual  is 
to  be  put  out  of  sight,  that  he  is  to  be  ground  down  so  there  will 
be  but  a  few  who  by  any  possibility  can  rise.  I  believe  that 
thought  is  all  wrong.     I  believe  that  today,  as  centuries  ago,  and 
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so  long  as  the  world  shall  last,  it  is  after  all  the  man,  and  that 
upon  him,  his  standing,  his  character,  his  fidelity  in  the  execu- 
tion of  all  his  trusts,  in  the  doing  of  all  his  work  and  in  every 
relationship  in  his  life,  that  it  is  the  man  that  is  making  for  the 
good  of  humanity  in  the  success  of  every  one  of  these  enterprises. 

And  therefore  it  seems  to  me  that  every  such  institution  as 
this,  that  has  worthy  aims,  that  has  noble  ambitions,  that  has  a 
desire  for  true  improvement,  that  comes  making  known  unto 
others  those  things  which  have  been  a  success  in  any  one  depart- 
ment of  commercial  life  and  of  the  railway  life  in  particular, 
ever}'  one  is  telling  for  the  good  of  humanity.  It  seems  to  me 
that  the  general  conditions  of  the  world  are  showing  this.  I 
think  that  nations  are  drawing  closer  together.  I  think  that  the 
influence  of  good  men  in  that  direction  is  bringing  nations  to  see 
eye  to  eye  more  than  ever  before.  During  this  summer  I  have 
been  very  much  interested  in  the  visit  of  President  Loubet  to 
London.  Received  in  the  heartiest  manner,  by  all  the  officials  of 
the  kingdom,  by  the  people  in  the  most  cordial  manner  and  with 
the  most  outspoken  welcome.  It  sent  an  electric  thrill  through- 
out France.  They  are  proud  and  rejoiced  at  the  honor  shown 
their  President,  the  head  of  a  Republic  by  that  monarchial  gov- 
ernment. And  following  that  some  two  or  three  weeks  later 
came  the  visit  of  something  like  a  hundred  of  the  Deputies  of 
France  on  the  invitation  of  the  very  prominent  members  of  Par- 
liament in  England,  receiving  an  equally  cordial  welcome  from 
this  parliamentary  body  in  an  almost  official  manner,  and  from 
the  whole  people  of  England.  And  now,  continuing  the  compli- 
ment, the  King  of  Italy  comes  to  the  Republic  of  Fiance,  and  as 
I  was  leaving  Paris  three  weeks  ago  every  preparation  was  mak- 
ing for  his  most  enthusiastic  welcome.  Who  of  us  can  be  any- 
thing but  rejoiced  at  such  signs  of  international  friendliness  ? 

It  is  a  more  painful  view  of  the  same  subject  to  look  further 
to  the  East  and  to  see  the  sufferings  and  afflictions  of  Bulgaria 
and  Macedonia.  But  even  here  the  fact  that  Austria  and  Russia 
are  now  uniting  to  try  to  assist  Macedonia  is  hopeful.  And  of 
course  in  the  still  farther  East  the  complication  is  great  and  the 
moment  is  critical.  May  we  not  hope  that  one  of  these  days  that 
seed  which  was  planted  by  the  Emperor  of  Russia  in  the  Hague 
Tribunal  will  bear  fruit  and  will  do  away  very  largely  with  this 
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whole  matter  of  war  between  nations?  Ar.d  there  is  no  chord 
more  likely  to  bind  the  nations  together  and  to  be  helpful  in  this 
respect  than  these  very  interests  with  which  you  are  connected, 
these  bands  of  steel  and  these  cords  of  wire  that  are  making  the 
thought  of  the  whole  world  one.  Tonight  we  think  of  these 
things.  Tomorrow  we  shall  read  in  our  newspapers  of  the  inci- 
dents that  are  going  on  in  all  the  earth,  and  they  are  of  common 
interest  to  us.  What  is  to  be  the  true  interest  of  the  world  at 
large  is  what  the  individual  men  are  who  are  conducting  these 
affairs.  And  this  conduct  is  not  simply  in  some  one  man  at  the 
head  of  a  great  enterprise,  for  he  is  helpless  and  it  is  hopeless  to 
expect  anything  from  him  unless  associated  with  him  are  men 
who  will  be  useful  and  efficient  and  effective  in  all  their  work. 
Isn't  this  the  hope  of  the  Republic,  isn't  this  the  hope  of  the 
world  at  large. 

I  congratulate  you  on  your  success  of  the  past  years.  I  wish 
for  you  continued  and  increasing  success,  and  in  every  way  an 
outgrowth  that  shall  be  of  the  greatest  permanent  value  to  your- 
selves as  individuals  to  this  country,  and  so  to  the  world  at  large. 
(Applause) 

President  :  Mr.  H.  P.  Clarke,  Superintendent  of  the 
Mechanical  Department  of  the  Pittsburgh  Railways  Company, 
has  consented  to  say  a  few  words  to  us. 

Mr.  H.  P.  Clarke  :  Gentlemen  of  the  membership  of  this 
Club  :  Our  president  here  has  spoken  truthfully  when  he  said 
a  "few  words"  because  I  will  confine  myself  to  a  very  few  words. 

I  feel  doubly  honored  tonight,  first  because  through  the  good 
offices  of  our  former  president,  Mr.  McConnell,  I  have  been 
introduced  to  you,  and  second  because  I  have  been  permitted  to 
become  a  member  of  this  organization.  I  feel,  however,  that  I 
am  something  of  a  back  slider  in  railroad  circles,  because  for  a 
number  of  years  I  have  devoted  my  entire  time  and  energy  to 
traction  work.  And  Mr.  Porter's  remarks  came  pretty  near 
where  I  live.  Last  year  I  attended  a  street  railway  convention 
at  Detroit,  and  while  there  I  was  reminded  of  some  of  my  struggles 
a  good  many  years  ago  in  the  northwest,  and  I  am  going  to  tell 
you  a  little  joke  that  occurred  on  one  of  the  Michigan  railroads 
that  is  not  manufactured  for  this  occasion  but  is  a  fact. 
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I  connected  myself  with  the  Detroit,  Lansing  and  Lake 
Michigan  Railroad  and  was  located  at  lona,  above  Lansing  some 
little  distance,  and  eventually,  (if  you  will  permit  me  to  say  so  with 
all  modesty,)  I  became  the  boss.  Some  little  time  after  I  ws^ 
there  a  young  man  of  perhaps'twenty-five  years  of  age,  and  rather 
flashily  dressed,  passed  down  through  the  shop  arm  in  arm  with 
Col.  Roberts,  the  master  mechanic,  and  he  caught  my  eye  at  once. 
I  asked  some  one  who  he  might  be.  Says  he  "Don't  you  know 
who  that  is  ?)  I  said  No,  that  I  had  not  been  there  long  enough 
to  know  everybody.  He  .said  "That  is  H.  H.  Smith,  Jr.,"  H. 
H.  Smith  was  a  fine  old  gentlemen  of  New  England  of  the  old 
school  who  was  president  of  the  road  and  this  H.  H.  Smith,  Jr., 
was  his  son,  and  he  was  acting  as  assistant-superintendent.  One 
day  a  circus  came  to  Lansing.  The  family  lived  at  Lansing,  and 
H.  H.  Jr.  struck  out  at  once  for  the  box  office  for  some  compli- 
mentary tickets.  But  they  told  him  no,  they  could  not  give  him 
any  tickets.  If  they  gave  every  one  tickets  they  might  as  well 
go  out  of  business  at  once.  "But,"  says  he,  "may  be  you  don't 
know  who  I  am.  I  am  H.  H.  Smith,  Jr.  My  father  is  presi- 
dent of  the  Detroit,  Lansing  &  Lake  Michigan  Railroad  and  we 
have  got  a  new  house  in  Lansing  that  cost  $40,000  and  the  brus- 
tles  on  our  carpets  are  so  long."  (Illustrating  about  one  inch.) 
"Oh,  all  right,  we  will  give  you  some  tickets,"  and  they  gave 
him  three.  That  night  Smith  was  at  the  circus  with  two  young 
ladies  and  they  occupied  a  front  seat. 

When  everything  was  in  full  blast  the  clown  and  the  ring- 
master got  into  a  wrangle  in  the  saw  dust,  and  pretty  soon  the 
clown  sung  out  to  the  ring  master  in  the  sa\v  dust  :  "Hold  on, 
may  be  you  don't  know  who  I  am."  Sa\-s  he,  "  I  dont."  Says 
the  clown,  "  I  am  H.  H.  Smith,  Jr.  My  father  it  president  of 
the  Detroit,  Lansing  &  Lake  Michigan  Railroad.  We  have  got 
a  new  house  in  Lansing  that  cost  $40,000  and  the  brustles  on  our 
carpet  are  so  long. "  (Illustrating  about  two  feet.)  Laughter 
and  applause.) 

Following  the  speaking  a  fine  musical  program  was  present- 
ed, and  the  members  did  justice  to  an  elegant  spread. 
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Wi)iIIiam  B,  BDiim. 


Our  Almighty  Father,  in  His  infinite  wisdom,  has  removed  from 
among  us  our  fellow  member  of  the  Railway  Club  of  Pittsburgh,  Mr. 
William  H.  Bown,  who  died  suddenly  at  his  home,  Pittsburgh,  Pa., 
July  25th,  1903.      Therefore,  be  it, 

RESOLVED :  That  in  his  death,  not  only  the  Railway  Club  of 
Pittsburgh,  but  this  community,  has  sustained  a  great  loss.  He  early 
in  life  became  identified  with  the  business  interests  of  this  city,  being 
first  associated  with  his  father  in  the  firm  of  James  Bow^n  &  Son, 
Gun  Dealers,  on  Wood  Street,  and  for  the  past  fifteen  years,  General 
Manager  and  Treasurer  of  the  Granite  Railway  Signal  Company. 
Mr.  Bown  was  a  character  most  admired  by  those  who  knew  him 
best,  endow^ed  with  sterling  integrity  and  progressive  business  princi- 
ples, and  an  earnest  and  unpretentious  Christian  ;  a  true  friend  of  all 
needing  sympathy  or  assistance. 

RESOLVED:  That  we  extend  to  his  sorrowing  family  our 
sincere  and  heartfelt  sympathy  in  this,  the  greatest  of  all  affliction,  and 
be  it  further, 

RESOLVED  :  That  these  resolutions  be  spread  on  the  minutes 
of  this  Club  and  a  copy  of  same  presented  to  the  family. 

ROBERT  A.  BOLE,  | 

JOHN  T.  BROWN,  -  Committee. 

DAVID  O.  HOLBROOK.  ) 
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RAILWAY  CLUB  OF  PITTSBURGH. 

CONSTITUTION. 

Article  I. 

The  name  of  this  organization  shall  be  "  The  Railway  Club 
of  Pittsburgh." 

Article  II. 

OBJECTS. 
The  objects  of  this  Club  shall  be  mutual  intercourse  for  the 
acquirement  of  knowledge,  by  reports  and  discussion,  for  the  im- 
provement  of  railway  operation,  construction,  maintenance  and 
equipment,  and  to  bring  into  closer  relationship  men  employed 
in  railway  work  and  kindred  interests. 

Article  III. 

MEMBERSHIP. 

Section  i.  The  membership  of  this  Club  shall  consist  of 
persons  interested  in  any  department  of  railway  service  or  kin- 
dred interests,  or  persons  recommended  by  the  Ivxecutive  Com- 
mittee upon  the  payment  of  the  annual  dues  for  the  current 
year. 

Sec.  2.  Persons  may  become  honorary  members  of  this 
Club  by  a  unanimous  vote  of  all  members  present  at  any  of  its 
regular  meetings  and  shall  be  entitled  to  all  the  privileges  of 
membership  and  not  be  subject  to  the  payment  of  dues  or 
assessments. 

Article  IV. 

OFFICERS. 
The  officers  of  this  Club  shall  consist  of  a  President,  Vice- 
President  Secretary,  Treasurer,  and  three  elective  Executive 
members  who  shall  serve  a  term  of  one  year  from  the  date  of 
their  election,  unless  a  vacancy  occurs,  in  which  case  a  successor 
shall  be  elected  to  fill  the  unexpired  term. 

Article  V. 

DUTIES  OF  OFFICERS. 

Section  i.  The  President  w^ill  preside  at  all  regular  or 
special  meetings  of  the  Club  and  perform  all  duties  pertaining 
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to  a  presiding  officer  ;  also  serve  as  a  member  of  the  Executive 
Committee. 

Sec.  2.  The  Vice  President,  in  the  absence  of  the  President, 
will  perform  all  the  duties  of  that  officer,  also  serve  as  a  meml^er 
of  the  Executive  Connnittee. 

Sec.  3.  The  Secretary  will  attend  all  meetings  of  the  Club 
or  Executive  Committee,  keep  full  minutes  of  their  proceedings, 
preserve  the  records  and  documents  of  the  Club,  accept  and 
turn  over  all  moneys  received  to  the  Treasurer  at  least  once  a 
month,  draw  cheques  for  all  bills  presented  when  approved  by 
a  majority  of  the  Executive  Committee  present  at  any  meet- 
ings of  the  Club,  or  Executive  Committee  meeting.  He  shall 
have  charge  of  the  publication  of  the  Club  proceedings  and 
perform  other  routine  work  pertaining  to  the  business  affairs 
of  the  Club  under  the  direction  of  the  P^xecutive  Committee. 

Sec.  4.  The  Treasurer  shall  receipt  for  all  moneys  received 
from  the  Secretary  and  deposit  the  same  in  the  name  of  the 
Club  within  thirty  days  in  a  bank  appro\-ed  by  the  Executive 
Committee.  All  disbursements  of  the  funds  of  the  Club  shall 
be  by  cheque  signed  by  the  Secretary  and  Treasurer. 

Sec.  5.  The  Executive  Committee  will  exercise  a  general 
supervision  over  the  affairs  of  the  Club  and  authorize  all  expen- 
ditures of  its  funds.  The  elective  members  of  this  Committee 
shall  also  perform  the  duties  of  an  auditing  committee  to  audit 
the  accounts  of  the  Club  at  the  close  of  a  term  or  at  any  time 
necessary  to  do  so. 

Article  VI. 
election  of  officers. 

Section  i.  The  officers  shall  be  elected  at  the  regular  an- 
nual meeting  as  follows  :  except  as  otherwise  provided  for. 

Sec.  2.  Written  forms  will  be  mailed  to  all  the  members  of 
the  Club,  not  less  than  twenty  days  previous  to  the  annual  meet- 
ing, by  the  three  elective  members  of  thti  Executive  Committee. 
These  forms  shall  provide  a  method,  so  that  each  member  may 
express  his  choice  for  the  several  offices  to  be  filled. 

Sec.  3.  The  three  elective  members  of  the  Executive  Com- 
mittee will  present  to  the  President  the  names  of  the  members 
receiving  the  highest  number  of  votes  for  each  office,  together 
with  the  number  of  votes  received. 
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Sec.  4.  The  President  will  announce  the  result  of  the  bal- 
lot and  declare  the  election. 

Sec.  5.  Should  two  or  more  members  receive  the  same  num- 
ber of  votes,  it  shall  be  decided  by  a  \ote  of  the  members  pres- 
ent, by  ballot. 

Article  \'II. 

amendments. 
Amendments  may  be  made  to  this  Constitution  by  written 
request  of  ten  members,  presented  at  a  regular  meeting  and  de- 
cided by  a  two-thirds  vote  of  the  members  present  at  the  next 
regular  meeting. 


BY-LAWS. 

Article  I. 

MEETINGS. 

Section  i.  The  regular  meetings  of  the  Club  shall  be  held 
at  Pittsburgh,  Pa.,  on  the  fourth  PYiday  of  each  month,  except 
June,  Juh"  and  August,  at  8  :oo  o'clock  P.  M. 

Sec.  2.  The  annual  meeting  shall  be  held  on  the  fourth 
Friday  of  October  each  year. 

Sec.  3.  The  President  ma}-,  at  such  times  as  he  deems  ex- 
pedient, or  upon  request  of  a  quorum,  call  special  meetings. 

Article  II. 

QUORUM. 

At  any  regular  or  special  meeting  nine  members  shall  con- 
stitute a  quorum. 

Article  III. 

DUES. 

Section  i.  The  dues  of  members  shall  be  $2.00  per  annum, 
$1.00  of  same  to  apply  to  subscription  for  Club  Journal,  payable 
in  advance,  on  or  before  the  fourth  Friday  of  September  each 
year. 

Sec.  2.  Each  member  will  be  assessed  ^i.oo  extra  annually 
to  provide  light  refreshments  for  each  meeting. 
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Sec.  3.  At  the  annual  meeting  members  whose  dues  are  un- 
paid shall  be  dropped  from  the  roll  after  due  notice  mailed  them 
at  least  thirty  days  previous. 

Sec.  4.  Members  suspended  for  non-payment  of  dues  shall 
not  be  reinstated  until  all  arrearages  have  been  paid. 

Article  IV. 

ORDER  OP  BUISINESS. 

I— Roll  call. 

2-  Reading  of  the  minutes. 

3 — Announcements  of  new  members. 

4 — Reports  of  Committees. 

5 — Communications,  notices,  etc. 

6 — Unfinished  business. 

7 — New  business. 

8 — Recess. 

9 — Discussion  of  subjects  presented  at  previous  meeting. 
10 — Appointments  of  committees. 
II — Election  of  officers. 
1 2 — Announcements. 
13— Financial  reports  or  statements. 
14— Adjournment. 

Article  V. 

SUBJECTS — PUBLICATIONS. 

vSection  i.  The  lixecutive  Committee  will  provide  the  pa- 
pers or  matter  for  discussion  at  each  regular  meeting. 

Sec.  2.  The  proceedings  or  such  portion  as  the  Executive 
Committee  may  approve  shall  be  published  (standard  sixe,  6x9 
inches),  and  mailed  to  the  members  of  the  club  or  other  similar 
clubs  with  which  exchange  is  made. 

Article  \T. 
The  stenographic  report  of  the  meetings  will  be  confined 
to  resolutions,  motions  and  discussions  of  papers  unless  other- 
wise directed  by  the  presiding  officer. 

Article  VII. 

AMENDMENTS. 

These  By-Laws  may  be  amended  by  written  request  of  ten 
members,  presented  at  a  regular  meeting,  and  a  two-thirds  vote 
of  the  members  present  at  the  next  meeting. 
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List  of  Members. 


Aikins.  Jos.  K.. 

Chief  Clerk  to  Supt. 
Pennsylvania  R.  R.  Co.. 
30th  and  Sarah  sts..  S.  S., 
Pittsburgh.    Pa. 

Alexander.   J.   R., 
Air   Brake   Inspector, 
Pennsylvania  R.  R.  Co., 

.\ltoona.  Pa. 

Allen,  Jas.  P.. 
Sales  Agent. 
Union  Steel  Castings  Co., 
61st  St.  and  A.  Y.  Ry.. 

Pittsburgh.    Pa. 

Allmon.  Geo.   S.. 

X.  E'.  cor.  14rh  &  Market  St., 

Wilmington.    Del. 

Ames.   Geo.   F., 

Rep.  National  Malleable 
Cas'-ings  Co., 

Hattersley  Flats, 

Toledo.  O. 

Anderson,  E.   H., 
Sec.  and  Treas.. 
Pittsburg  Oil  Refining  Co., 
429   First  avenue, 

Pittsburgh.   Pa. 

Anderson.   H.   T., 
Chief  Draftsman, 

Standard    Steel   Car   Co.. 
Frick  Building, 

Pittsburgh,   Pa, 

Armbrust,  C.  W., 

President.    Manufacturers   Ry. 
Supply  Co.. 

Fisher  Building. 

Chicago,  111. 

Atterbury,  W.  W.. 
General   Manager. 

Pennsylvania  R.   R.   Co., 

Philadelphia,   Pa. 

Atwood,  J.  A.. 
Chief  Engineer. 

P.  &  L.  E.  R.  R.  Co., 
General   Office, 

Pittsburgh,   Pa. 


Ayers,  H.  B. 
General  Supt., 

American    Locomotive    Co., 
Pittsburgh  Works, 

Allegheny,   Pa. 

Baker,  Edwin  H., 
Rep.  Galena  Signal  Oil  Co., 
43  Water  st.. 

New  York,  N.  Y. 

Bartley.  Milton. 

President  American  Nut  & 
Bolt    Fastener    Co.. 
Frick  Building. 

Pittsburgh.   Pa. 

Bell,  W.  K., 
Inspector. 

Pennsylvania  R.  R.  Co., 
617  Kelly  ave.. 

Wilkinsburg,    Pa. 

Bellows,  A.  B. 
Manager, 
PiiLsburgh   Testing   Labora- 
tory, 
325   Water   street 

Pittsburgh,   Pa. 

Berkebile,  R.  L., 
Asst.  Chief  Clerk. 

Pressed  Steel  Car  Co., 

Allegheny,   Pa. 

Bigelovv\  Harry  T., 

Rep.  Hale  &  Kilburn  Mfg.  Co., 
Fisher  Building, 

Chicago,  111. 

Billinguam,   Jos., 
pilaster  ilechanic. 
B.  lie  O.  R.  R.  Co., 

Cumberland,  Md. 

Eiackall,    Rob"t    H., 
Inspector, 
Westinghouse  Airbrake  Co., 
Pittsburgh,   Pa. 

Blair,  a.  C, 

Secretary   and,   Treasurer, 
Youngstown  Car  Mfg.  Co., 
Frick  Building, 

Pittsburgh,   Pa. 
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Blatiner,    Jos., 

Cor.    Allegheny    ave.    and   Re- 
becca  St., 

Allegheny,   Pa. 

Blest,  M.  C, 

Chiet   Draftsman, 

Pressed    Steel    Car   Co., 
1720  Buena  Vista  St., 

Allegheny,   Pa. 

Bole,   Robt.   A., 

Manager.    Manning,    Max- 
well &  Moore, 
Park  Building. 

Pittsburgh,   Pa. 

Bonsall,  J.  S., 

Manager,    American    Engineer 
and   Railroad   Journal, 
Sharon  Hill, 

Delaware    Co.,    Pa. 

Booth,   J.    B., 

J.  B.  Booth  &  Co., 
435  Liberty  st., 

Pittsburgh,   Pa. 

Booth,    Jas., 

J.  B.  Booth  &  Co., 

435  Liberty  St., 

Pittsburgh,   Pa. 

Bowery,  Fred., 

Rep.   American   Nut   and   Bolt 
Fastener  Co.. 

30C   Frick  Building, 

Pittsburgh,  Pa. 

Bowery,  F.  J., 
Chief  Draftsman, 

McConway  <&   Torley  Co., 
48th  St.  and  A.  V.  Ry., 

Pittsburgh,  Pa. 

Brady,   Daniel   M., 

President,  Brady  Brass  Co., 
i)5  Liberty  street. 

New   York,   N.   Y. 

Brayton.  Chas.  A., 
President, 

Standard  Car  Wheel  Co., 

Cleveland,  O. 

Brendel,   F.  L., 
Train  Master, 

B.   &   O.   R.   R.   Co., 

Connellsville,   Pa. 


Brittain,   J.    B., 
Assi.  to  Comp., 

Pennsylvania  Lines, 
Lnion  Station, 

Pittsburgh,  Pa. 

Brown,  Benson  E., 
General  Sales  Agent, 

Acme  White  Lead   &   Color 
Co.. 

Detroit,  Mich. 

Brown,   E.   W., 
Inspector, 

Pennsylvania  R.  R.  Co., 
r.irt  Kelly  avenue, 

Wilkinsburg,    Pa. 

Brown,  F.  Herbert, 

President,    Brown   &    Zortman 
Machinery  Co., 
Cor.  Water  and  Wood  sts., 

Pittsburgh,  Pa. 
Brown,    Henry   M., 
Manager, 
Brown  Car  Wheel  Works, 

Buffalo,  N.  Y. 

Brown,  J.  Alexander, 

Manager  Pocket  List  of  R.  R. 
Officials, 
24   Park  place. 

New  York,  N.  Y. 

Brown,  Jno.  T.. 
Vice  Pres.  and  Gen'l  Manager' 
Damascus   Bronze  Co., 

Allegheny,  Pa. 

Brown,  Raymond  B., 
Manager, 

Duquesne  Reduction  Co., 

Pittsburgh,  Pa. 

Brown,  T.  R., 

With  CorringLon  Air  Brake  Co., 
4VI-42  Wall  St.. 

New  York,  N.  Y. 

Brown,  W.  R., 
Superintendent, 
jLEwrenceville  Bronze  Co., 
31st  St.  and  Penn  ave., 

Pittsburgh,  Pa. 

Buchanan,  E.  G  , 

Rep.  Carbon  Steel  Co., 
26   Cortlandt  St., 

New  York,  N.  Y. 
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Buchanan,  W.  J., 
Ai5St.  M.   C.  B., 

B.  &  L.  E.  R.  R.  Co., 

Greenville,   Pa. 

Buckley,  J.  T., 

Rep.    Jenkins    Bros., 
Park  Building, 

Pittsburgh,  Pa. 

Campbell,  A., 

Stanc^iard    Steel    Car    Co., 
K.OS   Fisher  Building, 

Cnicago,  111. 

Campbell,  G.  M., 
Electrical    Engineer, 

P.  &  L.  E.  R.  R.  Co., 
General  OiTice, 

Pittsburgh,  Pa. 

Carpenter,  Frank, 

Rep.  National  Car  Wheel  Co., 
Keystone  Branch, 
Park  Building, 

Pittsburgh,  Pa. 

Carson,  G.  E'., 

Gen'l  Foreman  Car  Dept., 
P.  &  L.  E.  R.  R.  Co., 

McKees  Rocks,  Pa. 

Caton,  E.  L., 
Dept.  Manager, 

U.   S.   Metal  &  Mfg.   Co., 
1509  Arrott  Building, 

Pittsburgh,  Pa 

Caton,  W.  J., 

Chief  Clerk  to  Pur.  Agt., 
P.  &  L.  £].  R.  R.  Co., 
General  Office, 

Pittsburgh,  Pa. 

Caughey,  E.    G., 
Chief  Engineer, 

Standard  Steel  Car  Co., 
10  Harrison  ave., 

Bellevue,  Pa. 

Chipley,  G.  W., 
1102  Benton  ave., 

St.  Charles,  Mo. 

Clancy,  J.  R., 

429  North  Salina  st., 

Syracuse,  N.  Y. 


Clark.  Edward  B., 

347  VaiiHooten  Street, 

Patterson,  N.  J. 

Clarke,  H.  P., 

Supt.  Mech.  Dept., 
Pi^.sburgh    Railways    Co., 
Pittsl)urgh  Pa. 

Coffin,  J.  S., 
Manager, 
Galena  Signal   Oil  Co., 

Franklin,  Pa. 

Coffin,  W.  E., 

Rep.   National   Malleable 
Castings  Co., 
Care  "The  Stratford," 

Cleveland,  O. 

Cohill,  A.  A., 
Engineer, 

Standard  Steel  Car  Co., 

Butler,  Pa. 

Connolly,  W.  E., 
Superintendent, 
Pennsylvania   Car  Wheel   Co., 
499  Preble  ave., 

Allegheny,  Pa. 

Conway,  J.   D., 

Chief  Clerk  to  S.   M.  P., 

P.   &   L.  E.   R.  R.   Co., 

General   Office, 

Pittsburgh,  Pa. 

Coursin,  J.  F., 

General  Foreman. 

Pennsylvania   R.    R.    Co., 

Pitcairn,   Pa. 

Courtney,  D.  C, 
President, 
Courtney  Bolster  &  Truck  Co., 
1130    Sheffield    St., 

Allegneny,  Pa. 

Courtney,  W.  J., 

Manager,   Peerless   Rubber 
Mfg.  Co., 

16  Warren  St., 

New  York,  N.  Y. 

Cowan,  John, 

Master  Car  Builder, 

Pennsylvania  R.  R.  Co., 

Verona,  Pa. 
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Crawford,    D.    F., 

Gen  i   Supt.    Motive   Power, 
Pennsylvania  Lines  West, 
Pittsburgli,  Pa. 

Croiicli,  A.  W., 
Engineering   Dept., 
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Watts,  H.  W., 

Master  Car  Builder, 
Monon.  Connecting  R.  R.  Co. 
Pittsburgh,  Pa. 

Weigle,  Fred   S., 
Chief  Dispatcher, 

P.   &  L.  E.   R.   R.   Co.. 
General  Office, 

Pittsburgh,   Pa. 

Weisbrod,   J.   F., 

Iron  and  Steel  Broker, 
505  Preble  ave., 

Allegheny,  Pa. 

Wendt,  Edwin  F., 
Asst.  Engineer 

P.  &  L.  E.  R.  R.  Co.. 
General  Office. 

Pittsburgh,   Pa. 

Wendt,  W.  F., 

Cnief  Clerk  to   Gen'I    Supt.. 
Monon.  Connecting  R.  R.  Co., 
Pittsburgh,  Pa. 

V/ettach,  Chas.  D., 
Treasurer, 

W.   W.   Lawrence   Co., 
Water  street, 

Pittsburgh,  Pa. 

Whinery,  S.  B., 
General   Manager, 

Pittsburgh  Blue  Print  Co., 
Park  Building. 

Pittsburgh,   Pa. 

Whitney,    Louis    B., 
General   Sales   Agent, 
National  Car  Wheel  Co., 
Park  Building, 

Pittsburgh,  Pa. 


Whitridge,    Jno.    C, 
Asst.  General   Manager, 

Buckeye  Malleable  Iron  & 
Coupler  Co., 

42  Lexington  ave., 

Columbus,   O. 

Wilk.nson,   Jas.   A., 

Pur.  Agent, 
McClintic-Marshall    Const.    Co., 
224  Elm  St., 
Edgewood  Park,  Pa. 

Wilson.  Hugh  M., 
President, 
Railway  Age, 

Monadnock  Block, 

Chicago,  111. 

Wilson.  J.   T., 
President, 

American   Balance   Slide 
Valve  Co., 

Jersey  Shore,  Pa. 

Wmlo,  R.  C, 
inspector, 

Pressed  Steel  Car  Co., 

Allegheny,   Pa. 

Winterhalter,  W.   C, 
Secretary, 

Champion  Rivet  Co., 

Farmers   Bank   Building, 
Pittsburgh,  Pa. 

Wood,   C.  v., 
Superintend^ent. 
West  Side  Belt  R.  R.  Co., 

Pittsburgh,   Pa. 

Wood,   Wm.   A.. 

Rep.    Manufacturers    &    Pro- 
ducers  Supply  Company. 
2527  Wylie  ave., 

Pittsburgh,  Pa. 

Woods,  Leonard  G., 
President, 

Union  Spring  &  Mfg.  Co., 
Frick  Building, 

Pittsburgh,  Pa. 

Wray,  Robert, 
Vice  President, 

Brown  &  Zortman  Ma- 
chinery  Co., 
Cor  Water  and  Wood  sts., 

Pittsburgh,   Pa. 
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Wright,  Wm., 

Asst.   Superintendent, 
McConway  &  Toiiey  Co  , 
48th  St.  and  A.  V.  Ry.. 

Pittsburgh,   Pa. 

Wright,  R.  v.. 

Mechanical   Engineer, 
P.   &   L.  E.   R.  R.  Co.. 
General  Office. 

Pittsburgh,   Pa. 

Wynn.  B.   F., 
Master  Painter, 
Pennsylvania  R.  R.  Co., 

Pitcairn,  Pa. 


Yohe,  J.  B.. 

General  Superintendent, 
P.   &  L.  E.   R.   R.   Co., 
General  Olnce, 

Pittsburgh.  Pa. 


Zortman,  M.  S.. 
Presidien'., 

Brown   &   Zortman  Ma- 
chinery Co., 
Cor.  Water  and  Wood  sts., 
Pittsburgh,   Pa. 


EDWARD  KERR,  President. 


W.  R.  BROWN,  Supl.  G.  W.  GOSSER.  Sec'y  and  Treas. 


im^  and  mm  mnm. 

Draw  aod  firooze  M^l  ot  [yeff  Descriptioo. 

Im  Dra55es  dod  in  km\  kmii  i  SpKialtf. 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works.  Thirty-first    Street   and    Penn    Avenue. 


THE  KELSO  FREIGHT  COUPLER. 


Has  a  POSI- 
TIVE Lock- set 
and  a  POSI- 
TIVE "Lock-to- 
the-1  ock"  or 
■'Lock-down". 

Made  of  first- 
class  material, 
is  strong  and 
durable. 

Careful  gaug- 
ing and  assem- 
bling of  parts 
make  it  easy  to 
operate,  and 
easy  to  repair. 


THE  MoCONWAy  &  TORLEV  CO., 

PITTSBURGH,  PA. 


MADE  OF 

Open  Hearth 

Cast  Steel. 


Manufactured  exclusively  by 


NILES  TOOL  WORKS,  HAMILTON,  0. 


EXTRA  HEAVY  TOOLS  FOR  RAILWAY  SHOPS. 

MACHINE  TOOLS  OF  EVERY  DESCRIPTION. 

OKKICES  : 

NEW  YORK.         PHILADELPHIA.  PITTSBURG.  CHICAGO -WESTERN, 

136  Liberty.         21st  and  Cailowhill  Sts.         Carnegie  Bdg.  Union  Bdg. 


M.  M.  Cochran,  President. 

W.  Hakky  Browx,  Vice  President. 


John  H.  WfRTZ  Secretary  and  Treasurer 
J.  S.  Newmyer,  General  Manager. 


WASHINGTON  COAL  &  COKE  CO. 

General  Office!     Dawson,  Fayette  County,  Pa. 
5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.        -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 


FURNACE. 


FOUNDRY. 


CRUSHED. 


Shipments  via  B.  &.  O.  Railroad  and  P.  &,  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 
N.  P.  HYNDMAN^  Sales  Agent.    H.  R.  HYNDMAN,  Ass't  Sales  Ag't. 


Pintsch  Light         Steam  Heat 


In  use  on  120,000  Cars  5.000 
Locomotives  and  1,700  Buoys 
in  Europe  and  America,  and 
adopted  as  the  standard  light- 
ing system  by  the  great  sleep- 
ing car  company. 


Used  by  1  3  O  Railroads 
in  the  United  States  aii<l 
adopted  as  standard  by  the 
great  sleeping  car  company. 
Automatic  Straight  Port  Couplers 


WflKARHtAimilKO. 


New  York       Chicago         St.  Louis 

Gen'l  Offices        1017  1015 

160         Monadiiock  Missouri  Trust 
Broadway        Building         Building 


Chicago  Pneumatic 
Tool  Company 

Fisher  Bldg  .  CHICAGO. 

95  Liberty  St.,  New  York 


The  Boyer  Riveting  Hammer.  


AIR     COMPRESSORS 

Suitable  for  All  Requirements. 


Pneumatic  Appliances 
of  every  kind  and  des- 
cription, of  finest  quality. 

Our  tools  have  been 
adopted  as  the  Standard 
in  95  per  cent,  of  the 
Railroad  shops  through- 
out the  country,  and  are 
everywhere  acknowl- 
edged to    be   the    "Best" 

OUR  CATALOG  is  yours, 
if  desired.  It  contains  in- 
teresting information 


RAILWAY    STEEL-SPRING    COMPANY, 

Helical  and  Eliptical  Springs, 
STEEL    TIRED    WHEELS 

Pressed  Steel  Journal  Box  Lids,  "  M.  C.  B,,"  "  Fletcher"  and  all  other  de- 
signs, top  and  side  hung  ;  Morris  and  Drexel  Patents. 

General  Office,    71    Broadway,    New  York. 

BRANCH  OFFICES  :-Chicago.  1380  Old  Colony  Building:  St.  Louis.  Lincoln 
Trust  Building;  St.  Paul,  Pioneer  Press  Building;  Washington,  D.  C, 
17  Sun  Building. 


TAYLOR  vf^KSHiRE  STAY-BOLT  IRON 

PISTON    RODS  and   AXLES 

Used  by  the  Leading  Railroads 

R.  MUSHET'S-SKS^- STEELS 

Doing  More  Work  than  any  other  Known  Steels 


THESE  GOODS  ARE  THE  STANDARD  OF  EXCELLENCE 


Sole  Represenatives  in  the  United  States,  Canada  and  Mexico 

B.  M.  JONES  &  CO. 

No.   159  Devonshire  Street,  BOSTON. 

No.   143  Liberty  Street,  NEW  YORK. 


American  Locomotive  Company, 

General  Office:  25  Broad  St.,  New  York 


Schenectady    Works,  Cooke    Works, 

Schenectady,  N.  Y.  I'atersoii,  N.  J. 

Brooks    works,  Rhode  island  Works, 

Dunkirk,  N.  Y.  Providence,  R.  I. 

PITTSBURG     works,  DICKSON     WORKS, 

Alleglieny,  Pa.  Scranton,  Pa. 

RICHMOND     WORKS,  MANCHESTER      WORKS. 

Richmond,  Va.  ^^ancheste^,  N.  H. 

Builders  of  Locomotives  for  all  Classes  of  Service. 


MANNING,  MAXWELL  &  MOORE 


ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH, 

-^  F»rtRK     BUILDIING  1^- 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Railway  and  Machinists'  Tools  and  Supplies  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

THE  FRANKLIN   MFG.  CO.. 

C.  J.  S.  MILLER.  President, 

FRANKLIN,         -        -        PA. 

Asbestos    Railway  85%   Magnesia  Boiler 

Supplies.  \|/  Lagging. 

Perfection   Journal   Box    ^fS  Train  Pipe  Coverings. 
Packing  (  Patented. )  Papers,  Packings,  Etc. 


THE  INTERLOCKING 
Brake  Shoe 


Scrap  from  Christy  type  ofShoes 


Wears 

Entirely 

Out 


About  10  lbs    each  from  all  types 


M    f 


SAFETY. 

ECONOMY  .^      All  that  Is  leH  of  the  Interlocking  Shoe  after  use-about    Sizs 

MANUFACTURERS  RAILWAY  SUPPLY  COMPANY,  Chicago. 

THE   REPUBLIC   RAILWAY  APPLIANCE   CO.,  Lincoln  Trust  BIdg.,  St.  Louis,  Mo. 

SPENCER  OTIS  COMPANY.  Chicago  and  Omaha. 

HUKILL-HUNTER  COMPANY,  Pittsburgh. 


^^High  Standard  ^^  Body  Colors  for  ^^,, 

Made  for  ease  and  speed  of  working,  thorough  covering, 
durability  and  beautiful  effect. 

These  colors  have  been  tested  and  used  by  many  railway  companies 
for  many  years  with  BEST  RESULTS. 

Stud})  Our  Netv    '  R.Ii.  Book." 

THE    LOWE    BROTHERS    COMPANY, 

PAVTOV.    O.  VFW    VOItK.  ruir'AGO.  KANSAS    rfrv. 

Peerless  Rubber  Manufacturing  Co. 

'      A\2  34  567  69\0\\\2|^ 
Rl2  34  5  67  89 10  U 12105 

Fine  Mecliaiiical  Rjbber  Goods  for  Railroad  Equipment  '^^ 


ew  York. 


J.   L.   HlTKir.T..  K.   F.   HUNTER,  K.   J.   EVANS. 

PRKST.   At  TREAS.  V.    fHICST.  SKO'Y 


HuKiLL.- Hunter  Co.. 


RAIL  ROAD.  MILL  and 


GHiyERAL    SUPPLIES. 

No.    20   WOOD   STREET, 

PITTSBURG.  PA. 

AGENTS     FOR    .    .    . 

ODTTA    PEROHA  and  RUBBER   MFG.  CO. 

NORWICH  BELT  MFG.  CO.  BELL  TELEPHONE.S 

FORSTERS'   SPLIT  PULLETS.  COURT   205 1 

ACME  BALL  BEARING   JACKS.  ..  .»o53 

INTERLOCKING   BRAKE  SHOE. 


SUYDAM'S  Protective  PAINTS 

Used  extensively  since  1832. 

Highest  Grade  Graphite  Paints 

for  Structural  Steel  and  Iron. 

Suydam's  "Perfection" 
stanrrd'clrs      Freight  Car  Paint. 
Protective  Carbon  Coatings 

Carbon    and    Graphite    combined  c   _    Cippl    C ^re 

properlv  with  speciallv  treated  r>    ■■  i-  r>   •  i  cj 

Lair  Proo,  Oil.  RuMmgs.  Bndges.  Etc. 

Red  Lead  Protective  Paint 

Prepared  ready  for  the  brush. 

No  precipitation,   perfect  covering. 

Suydam's  "AA"  Freight  Japan 

A  combined  Reducing  Oil-Dryer  for 

Car  Shops  and  Structural  Works. 

-  1        I  1         f    absolutaly  increase  durability  of   and    greatly 

Guaranteed  to   ■      .  ^     .   .      .  n    .     *u    u  u  .        a 

I    quicken  drying  of  Paint  with  which  it  is  used. 

-MANUFACTURED   BY 

M.  B.  SUYDAM  COMPANY, 

ESTABLISHED  1832,  INCORPORATED  1900, 

OFFICE  AND  WORKS,  61ST,   AND   BUTLER  STS., 

BELL     PHONE.   343   FISK.  PITTSBURGH,     PA. 


GALENA  -  SIGNAL  OIL  COMPANY, 

FRANKLIN.  PENN'A. 

SUCCESSORS  TO 
GALENA  OIL  COMPANY  &  SIGNAL  OIL  COMPANY. 

Sole  Manufacturers  of  the  Celebrated 


GALENA   COACH,     A 

^        SIBLEY'S 

11 

V              PERFECTION 

ENGINE,                      1  1 

1       VALVE 

and  CAR,         \/ 

a   J                and  SIGNAL 

Charles    Miller, 

President. 


Send  Us  Your  Orders... 


'*  The  world  generally  givey  its  admiration 
not  to  the  man  who  does  whjwt  nobody  else 
attempts  to  do,  but  to  the  mai.n  who  does  best 
what  multitudes  do  well," 


Upon  this  maxim  our  m\\  is  fou  ided.       Just  now  we  want  your  orders  for 

Malleable   and   Grey 
•    .  Iron  Castings  .    . 

We  tiave  ampie  and  modern  facilities.        We  guarantee  prompt  siiipments. 

Fort  Pitt  Malleable  &  Grey  Iron  Co., 

PITTSBURGH.  PA. 


"SLIQO"  STAYBOLT  IRON 

WARRAMED    UNEXCELLED    BY    ANY     IRON    MADE. 

MANUFACTURED  BY  THE 

Sligo  Irox  <&  Steel  Co. 

PITTSBURGH.     PA. 


STTCCESSORS  TO 


PHILLIPS.  >iMicK^c  CO         ESTABLISHED    1823. 


ACAOT    ^^  ^^^^  ^^^^  ^"^  HIGHEST    GRADE    TOOLS.     . 
lAu  I    LOCOMOTIVE  AND  MACHINE  SHOP  TOOLS  OUR  SPECIALTY. 


DRILLS  —   REAMERS   —  TAPS     -CUTTERS  SPECIAL  TOOLS. 

TRADE  -^^^  MARK  Established  1874. 

CLEVELAND  TWIST   DRILL    CO. 

CLEVELAND. NEW  YORK. CHICAGO. 

^aCar  Wheels 

are  made  by  the 

Keystone  Car  Wheel  Company 

PITTSBURG,  PA. 

The  Widest  Experience. 
The  Best  Results. 


Every  Wheel  Guaranteed. 


Main  Office:    1201  Park  Bnildiue,  Pittsbure- 
Eastern  Office :    HOI  Girard  Buildiue,  Philadelphia. 

Works  •n  tht  Lioes  of  the 
B.  &  0.  R.  R.        P.  &  L.  E.  R.  R.        P.  R.  R. 

C..  V.  SLOCUM.  Prcsideat.  W.  W.  LOBDELL,  Vice  President. 

L.  B.  WHITWEY,  Treaanrer.  W.  L.  ELKINS,  Secretary 
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